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DATA CLASSIFICATION

Product Preview

This heading on a data sheet indicates that the device is in the formative
stages or in design (under development). This disclaimer at the bottom
of the first page reads: “This document contains information on a product
under development. Motorola reserves the right to change or discontinue
this product without notice.”

Advance Information

This heading on a data sheet indicates that the device is in sampling,
preproduction, or first production stages. The disclaimer at the bottom of
the first page reads: “This document contains information on a new
product. Specifications and information herein are subject to change
without notice.”

Fully Released

A fully released data sheet contains neither a classification heading nor
a disclaimer at the bottom of the first page. This document contains
information on a product in full production. Guaranteed limits will not be
changed without written notice to your local Motorola Semiconductor
Sales Office.
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FAST AND LS TTL

Low Power Schottky (LSTTL) has become the industry standard logic in recent years, replacing the
original 7400 TTL with lower power and higher speeds. In addition to offering the standard LS TTL
circuits, Motorola offers the FAST Schottky and TTL family. Complete specifications for each of these
families are provided in data sheet form. Functional selector guides not only provide an overview of
already introduced devices but planned introduction dates of new products.

Motorola reserves the right to make changes without further notice to any products herein. Motorola
makes no warranty, representation or guarantee regarding the suitability of its products for any
particular purpose, nor does Motorola assume any liability arising out of the application or use of any
product or circuit, and specifically disclaims any and all liability, including without limitation
consequential or incidental damages. “Typical” parameters can and do vary in different applications.
All operating parameters, including “Typicals” must be validated for each customer application by
customer’s technical experts. Motorola does not convey any license under its patent rights nor the
rights of others. Motorola products are not designed, intended, or authorized for use as components
in systems intended for surgical implant into the body, or other applications intended to support or
sustain life, or for any other application in which the failure of the Motorola product could create a
situation where personal injury or death may occur. Should Buyer purchase or use Motorola products
for any such unintended or unauthorized application, Buyer shall indemnify and hold Motorola and
its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs,
damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim
of personal injury or death associated with such unintended or unauthorized use, even if such claim
alleges that Motorola was negligent regarding the design or manufacture of the part. Motorola and
® are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal Opportunity/Affirmative
Action Employer.
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GENERAL INFORMATION

TTL in Perspective

Since its introduction, TTL has become the most popular
form of digital logic. It has evolved from the original gold-doped
saturated 7400 logic, to Schottky-Clamped logic, and finally to
the modern advanced families of TTL logic. The popularity of
these TTL families stem from their ease of use, low cost,
medium-to-high speed operation, and good output drive
capability.

Motorola offers two modern TTL logic families — LS and
FAST™. They are pin and functionally compatible and can
easily be combined in a system to achieve maximum
performance at minimum cost.

LS (Low Power Schottky) is currently the more popular and
commands by far the largest share of the total TTL logic
market. It is low-cost and provides moderate performance at
low power.

FAST, the state-of-the-art, high-performance TTL family, is
growing rapidly and gaining a significant share of the total TTL
logic market. FAST offers a 20—30 percent improvement in
performance over the older Standard Schottky family (74S)
with a 75-80 percent reduction in power. When compared
with the Advanced Schottky family (74AS), FAST offers nearly
equal performance at a 25—-50 percent savings in power.

TTL Family Comparisons
General Characteristics for Schottky TTL Logic

FAST is manufactured on Motorola’s MOSAIC (oxide-
isolated) process.This process provides FAST with inherent
speed/power advantages over the older junction-isolated 74S
and 74LS families, allowing the FAST family to be designed
and specified with improved noise margins, reduced input
currents, and superior line driving capabilities in comparison
to these earlier families. Additionally, FAST designs incorpo-
rate power-down circuitry on all three-state outputs, and
buffered outputs on all storage devices.

Two further advantages of FAST are the load specifications
and power supply specifications. FAST ac characteristics are
specified at a heavier capacitive load than the earlier families
(50 pF versus 15 pF) to more accurately reflect actual in-circuit
performance. Motorola’s dc and ac characteristics for FAST
are specified over a full 10% supply voltage range — a
significant improvement over the industry standard specifica-
tions for the earlier families (5% for dc, 0% for-ac).

These design and specification improvements offered by
the Motorola FAST family provide the user with better system
performance, enhanced design flexibility, and more reliable
system operation.

(ALL MAXIMUM RATINGS) LS FAST
Characteristic Symbol 54LSxxx 74LSxxx 54Fxxx 74Fxxx Unit
Operating Voltage Range Vece 5+10% 5+5% 5+10% 51+ 10% Vde
Operating Temperature
Range TA -5510 125 0to70 -551t0 125 0to 70 °C
Input Current IN hH 20 20 20 20 uA
i -400 -400 ~-600 —-600
Output Drive IoH -0.4 -0.4 -1.0 -1.0 mA
Standard Output loL 4.0 8.0 20 20 mA
Isc —-20to-100 | -20to—-100 | -60to~150 | —60to~150 | mA
IoH -12 -15 -12 -15 mA
Buffer Output loL 12 24 48 64 mA
Isc —40t0-225 | -40t0-225 | -100t0 -225 | ~100t0 —225 | mA

Speed/Power Characteristics for Schottky TTL Logic(1)
(ALL TYPICAL RATINGS)

Characteristic Symbol Ls FAST Unit
Quiescent Supply Current/Gate G 0.4 1.1 mA
Power/Gate (Quiescent) PG 2.0 5.5 mw
Propagation Delay tp 9.0 3.7 ns
Speed Power Product — 18 19.2 pJ
Clock Frequency (D-F/F) fmax 33 125 MHz
Clock Frequency (Counter) fmax 40 125 MHz
NOTES: 1. Specifications are shown for the following conditions:

a) Vge = 5.0 Vde (AC);

b) Tp = 25°C

C) Ci_ = 50 pF for FAST; 15 pF for LS
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Functional Selection

Abbreviations

S = Synchronous
A = Asynchronous
B = Both Synchronous and Asynchronous
2S = 2-State Output
3S = 3-State Output
OC = Open-Collector Output
P = Planned (See FAST/LS Selector Guide, SG-60 for latest
availability status)
X = Available
Inverters Exclusive OR Gates
Type of Type of
Description Output | No. | LS | FAST Description Output | No. | LS | FAST
Hex 28 04 | X X Quad 2-Input 28 86| X X
oc 05 | X ocC 136 | X
28 386 | X
AND Gates
Exclusive NOR Gates
Type of
Description Output | No. | LS | FAST Type of
Description Output | No. | LS | FAST
Quad 2-Input 2S 08 | X X
oc 09 | x Quad 2-Input ocC 266 | X
Triple 3-Input 28 XX AND-OR-INVERT Gates
ocC 15 | X
Dual 4-Input 25 21 | X X Type of
Description Output | No. | LS | FAST
NAND Gates Dual 2-Wide, 2-Input 3-Input 25 |51 | X | X
Type of 4-Wide, 2-3-2-3-Input 28 54 | X
Description Output | No. | LS | FAST 2-Wide, 4-Input 28 55 | X
Quad 2-Input 25 00 | x X 4-Wide, 4-2-2-3-Input 28 64 X
oC ot |X Schmitt Triggers
ocC 03 | X Type of
Quad 2-Input, High Voltage ocC 26 | X e
Triple 3-Input 25 10 | x X Description Output | No. | LS | FAST
(o]} 12 | X Dual 4-Input NAND Gate 28 181 X X
Dual 4-Input 28 20 | X X Hex, Inverting 28 141 X X
ocC 22 | X Quad 2-Input NAND Gate 28 132 | X X
8-Input 2S 30 | X _
13-Input 2s  |133]| x SSi Flip-Flops
Clock
OR Gates Description Edge | No. | LS | FAST
o Type of Dual D w/Set & Clear Pos | 74 X
Description Output | No. | LS | FAST Dual D w/Set & Clear Pos 74A | X
Quad 2-Input 2s 32 | X X Dual JK w/Set Neg | 113A| X
Dual JK w/Clear Neg 73A | X
NOR Gates Same as 73A with Different Pinout | Neg | 107A | X
Dual JK w/Set & Clear Individual J, | Neg 76A | X
Type of K, Cp, Sp. Cp Inputs
_ t ) FAST , Cp. Sp,
Description Output | No. | LS | FAS Same as 76 with Different Pinout | Neg | 112 X
Quad 2-Input 28 02| X X Same as 76A with Different Pinout | Neg | 112A | X
Triple 3-Input 28 271 X Same as 112 with Different Pinout | Neg | 114A | X
Dual 5-Input 28 260 X Dual JK w/Set & Clear Pos | 109 X
Dual JK w/Set & Clear Pos | 109A | X
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Multiplexers

Decoders/Demultiplexers

Type of Type of
Description Output | No. | LS | FAST Description Output | No. | LS | FAST
Quad 2-to-1, Non-Inverting 28 157 | X Dual 1-of-4 28 139 | X X
28 157A X 28 155 | X
3S 257A X oC 156 | X
3s 257B | X 3s 539 X
Quad 2-to-1, Inverting 28 158 | X 1-of-8 28 138 | X X
28 158A X 3s 538 X
3s 258A X 1-0f-8 with Latch 28 137 | X
38 258B | X 1-of-10 28 42| X
Dual 4-to-1, Non-Inverting 28 153 | X X 3s 537 X
3S 253 | X X
Dual 4-to-1, Inverting 2s |as2 | x| x Latches
3S 353 | X X No. of | Type of
8-to-1 28 151 X X Description Bits | Output | No. | LS | FAST
38 251 X X Transparent, Non-Inverting 4 28 77| X
28 298 | X N
. . 8 38 373 | X X
Quad 2-to-1 with Output Register .
" N Octal, Non-Inverting 8 3S 573
398 — Positive edge triggered, 28 398 | X X N
QIO Outputs Transparent, Inverting 8 3S 533 X
o . Transparent, Q and Q 4 28 75| X
399 — Positive edge triggered, 28 399 | X X Output 4 25 375 | x
Q Output Only utputs
Quad Set-Reset Latch 4 28 279 | X
Encoders Addressable 8 28 |259| x| X
Dual 4-Bit Addressable 4 28 256 | X X
Type of
Description Output | No. | LS | FAST
10-to-4-Line BCD 28 147 | X
8-to-3-Line Priority Encoder 2S 148 | X X
3s 348 | X
28 748 | X
3s 848 | X
Register Files
Type of
Description Output | No. | LS | FAST
4x4 oC 170 | X
3S 670 | X
Shift Registers
No. of | Type of Mode*
Description Bits Output | SR | SL | Hold |Reset | No. | LS | FAST
Serial In-Parallel Out 8 28 X A 164 | X X
Parallel In-Serial Out 8 28 X X 165 | X
8 28 X X A 166 | X
Parallel In-Paraliel Out 4 28 X 95B | X
4 28 X X X A 194 X
4 28 X X X A 194A | X
4 2S X A 195 X
4 28 X A 195A | X
4 3S X A 395 | X
Parallel In-Parallel Out, Bidirectional 8 3S X X X A 299 | X X
8 3s X X X S 323 | X X
Sign Extended Bidirectional 8 3S X X “A 322A | X
* SR = Shift Right
SL = Shift Left
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Asynchronous Counters — Negative Edge-Triggered Cascadable Synchronous Counters —

Description Load | Set | Reset | No. | LS | FAST Positive Edge-Triggered
Type of
Decade (2/%) X X ; 122 § Description Output | Load |Reset | No. | LS | FAST
X X 290 | X Decade 2S S A 160A | X X
Dual Decade (2/5) X 390 | X 28 S S 162A | X X
Dual Decade X X 490 | X Decade, Up/Down| 2S S 168 X X
Modulo 12 (2/6) X 92 X 28 A 190 X
4-Bit Binary (2/8) X 93 | X 28 A A 192" | X
X X 197 | X 3S S B 568 X
X 293 | X 4-Bit Binary 28 S A 161A | X X
Dual 4-Bit Binary X 393 | X 28 S S 163A | X X
* The 716 and 718 are positive edge-triggered. 4-Bit Binary, 28 S 169 | X X
. . , Up/Down 28 A 191 X
Display Decoders/Drivers with Open-Collector Outputs 25 A A |19z | x
Description No. LS | FAST 3S S B 569 X
1-0f-10 145 X 38 S B S69A | X
BCD-to-7 Segment 47 X 28 s 669 X
48 X 8 Bit Binary, 38 S S 579 X
Up/Down 38 S 779 X
247 X 38 S 269 X
248" X
249 X * The 192 and 193 do not provide a clock enable for synchronous cascading.

* The 48 and 248 have internal pull up resistors to V¢ on their outputs.

MSI Flip-Flops/Registers

No. of Typeof | Setor | Clock
Description Bits Output | Reset | Enable No. LS FAST
D-Type, Non-Inverting 4 3S A X 173A X
4 25 X 377 X X
6 28 A 174 X X
6 25 X 378 X X
8 28 A 273 X
8 3S 374 X X
8 3S 574 X
Quad 2-Port 4 28 A X 398 X X
4 28 A X 399 X X
D-Type, Inverting 8 3S 534 X
8 38 564
D-Type, Q and Q Outputs 4 2s A 175 X X
4 28 X 379 X
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Arithmetic Operators Buffers/Line Drivers

Description No. LS | FAST Type of
4-Bit Adder 83 X Description Output | No. | LS | FAST
283 X X Quad 2-Input NOR 28 28| X
4-Bit ALU 181 X X ocC 33| X
381 X Quad 2-Input NAND 28 37| X X
382 X ocC 31 X X
Look-Ahead Carry Generator 182 X Dual 4-Input NAND 2S 40| X X
4-Bit Barrel Shifter 350 X Quad, Non-Inverting 3s 125 X
Magnitude Comparators 3s 1212: X X
Type of 126A | X
Description | Output |P=Q | P>Q | P<Q | No. | LS | FAST Hex, Non-Inverting 3 365 X
4-Bit 2s | x | x | x | 8| x| x 5 322’; 1 &
8-Bit 28 X X 682 | X
367A | X
258 X X 684 | X )
Hex, Inverting 3S 366 X
28 X 521 X as6A | X
8-Bit with 28 X 688 | X
Output 3S 368 X
Enable 368A | X
Octal, Non-Inverting 38 241 | X X
Parity Generators/Checkers 3S 244 | X X
. Bus Pinout 3S 541 | X
Description No. LS | FAST pos 795 | x
9-Bit Odd Even Parity Generator 280 X X 3S 797 | X
Checker Octal, Inverting 3S 240 | X X
- Bus Pinout 38 540 | X
VCOs and Multivibrators as 706 | x
Description No. LS | FAST 338 798 | X
Retriggerable Monostable 122 X 10-Bit 38 827 X
Multivibrator 828 X
Dual 122 123 | X Transceivers
Precision Non-Retriggerable 221 X
Monostable Multivibrator Type of
Description Output | No. LS | FAST
Quad, Non-Inverting 3S 243 X X
Quad, FutureBus 3s 3893A X
Quad, Inverting 3S 242 X X
Octal, Non-inverting 3s 245 X X
3S 645 X
3S 623 X X
oC 641 X
3S 1245 X
Octal, Inverting 3S 620 X
3S 640 X X
oC 642 X
Octal, Non-Inverting 3s 646 X
Register
Latch 38 543 X
Octal, Inverting Register 3S 544 X
Octal w/ Parity Gen/Checker 3s 657A X
657B X
Clock Drivers
Description No. LS | FAST
Quad Matched 803 X
Propagation Delays
Clock Driver 1803 X
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CIRCUIT CHARACTERISTICS

FAMILY CHARACTERISTICS

LSTTL
The Low Power Schottky (LSTTL) family combines a current and power reduction improvement over standard 7400 TTL by a factor
of 5. This is accomplished by using Schottky diode clamping to prevent saturation and advanced processing.

FAST TTL

The FAST Schottky TTL family provides a 75-80% power reduction compared to standard Schottky (54/74S) TTL and yet offers a
20-40% improvement in circuit performance over the standard Schottky due to the MOSAIC process. Also, FAST circuits contain
additional circuitry to provide a flatter power/frequency curve. The input configuration of FAST uses a lower input current which
translates into higher fanout.

CIRCUIT FEATURES
Circuit features of LS and FAST are best understood by examining the TTL 2-input NAND gate of each family (Figures 2-1a, b). The
input/output circuits of other functions are almost identical.

Vee
110Q
18K 3 7.6K
) |
A b
D. ’—K Qo
B ’ ——K
5K
(e
¢
b0 OUTPUT
B Q
D
Do 4 ‘L'.K Q5
= 2.8K3 3.5K
Q3

Figure 2-1a. LS00 — 2-Input NAND Gate

Vee
? 350

)

OUTPUT

Figure 2-1b. FOO — 2-Input NAND Gate
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INPUT CONFIGURATION. Motorola LSTTL circuits do not use the multi-emitter input structure that originally gave TTL its name.
Most LS elements use a DTL type input circuit with Schottky diodes to perform the AND function, as exemplified by D3 and D4 in
Figure 2-1a. Compared to the classical multi-emitter structure, this circuit is faster and increases the input breakdown voltage.
Inputs of this type are tested for leakage with an applied input voltage of 7.0 V and the input breakdown voltage is typically 15V or
more.

The FOO input configuration utilizes a PN diode (D5 and D6) rather than the PNP transistor. This is required due to the high speed
response of FAST™ logic. The PNP transistor, a relatively large device in current bipolar logic technology, has an associated ca-
pacitance large enough to make the gate input susceptible to ac noise. The PN diode results in much better ac noise immunity atthe
expense of increased input current.

Another input arrangement often used in LS MSI has three diodes connected as shown in Figure 2-2. This configuration gives a
slightly higher input threshold than that of Figure 2-1a. A third input configuration that is sometimes used in LS TTL employs a
vertical PNP transistor as shown in Figure 2-3. This arrangement also gives a higher input threshold and has the additional advan-
tage of reducing the amount of current that the signal source must sink. Both the diode cluster arrangement and the PNP input
configuration have breakdown voltage ratings greater than 7.0 V.

Allinputs are provided with clamping diodes, exemplified by D1 and D2 in Figure 2-1a, b. These diodes conduct when an input
signal goes negative, which limits undershoot and helps to control ringing on long signal lines following a HIGH-to-LOW transition.
These diodes are intended only for the suppression of transient currents and should not be used as steady-state clamps in interface
applications. A clamp current exceeding 2.0 mA and with a duration greater than 500 ns can activate a parasitic lateral NPN transis-
tor, which in turn can steal current from internal nodes of an LS circuit and thus cause logic errors.

Vee vVce
o J& :Jr' Vv ot > V
fe. T le
g
Ky Ky
Figure 2-2. Diode Cluster Input Figure 2-3. PNP Input

INPUT CHARACTERISTICS — Figure 2-4 shows the typical input characteristics of LS and FAST™. Typical transfer characteris-
tics can be found in Figure 2-5 and input threshold variation with temperature information is provided in Table 2-1.

5 T
0 . Ta=25°C
/ [ g . 1 N\ V=5V
-100 > } % \ \
LS | — <
=z L |_—+—"[FAST 5 3
3 -200 — - o LS
— 1 £ FAST
z — 5
= //\ 2 2 \ \
-300 >
C
Ta=25°C 5,
-400 Vee=5V 2 L k
0 02 04 06 08 1 12 14 16 18 2 0 05 1 5 2 25
VN (VOLTS) ViN, INPUT VOLTAGE (VOLTS)
Figure 2-4. Typical Input Current Figure 2-5. Typical Output versus input
versus Input Voltage Voltage Characteristic
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-55°C  +25°C  +125°C
Table 2.1 FAST 18 15 13
Typical Input Threshold Variation ALS 1.8 1.5 1.3
With Temperature s 15 i3 i
LS 1.2 1.0 0.8

OUTPUT CONFIGURATION. The output circuitry of LSTTL has several features not found in conventional TTL. A few of these
features are discussed below.

Referring to Figures 2-1a, b, the base of the pull-down output transistor Q5 is returned to ground through Q3 and a pair of resis-
tors instead of through a simple resistor. This arrangement is called a squaring network since it squares up the transfer characteris-
tics (Figure 2-5) by preventing conduction in the phase splitter Q1 until the input voltage rises high enough to allow Q1 to supply
base current to Q5. The squaring network also improves the propagation delay by providing a low resistance path to discharge
capacitance at the base of Q5 during turn-off.

The output pull-up circuit is a 2-transistor Darlington circuit with the base of the output transistor returned through a 5.0K resistor
to the output terminals, unlike 74H and 74S where it is returned to ground which is a more power consuming conflguranon This
configuration allows the output to pull up to one VBE below V¢ for low values of output current.

The FOO output includes clamping diodes to limit undershoot and control ringing on long signal lines. As with the input diode
clamps, these diodes are intended for transient suppression only and should not be used as steady-state clamps.

The FO0O output configuration also includes additional circuitry to improve the rise time and decrease the power consumption at
high operating frequencies. This circuit, which consists of Q9, D7, D8, and D9 causes Q5 to off more quickly on LOW to HIGH
output transitions.

Figure 2-6 shows the extra circuitry used to obtain the “high Z” condition in 3-state outputs. When the Output Enable signal is
HIGH, both the phase splitter and the Darlington pull-up are turned off. In this condition the output circuitry is non-conducting, which
allows the outputs of two or more such circuits to be connected together in a bus application wherein only one output is enabled at
any particular time.

FAST™ 3-state outputs have some additional circuitry due to the nature of the environment in which they are used. The effective
capacitive load of a 3-state output tends to increase at high bus rates. The addition of Q10 reduces this effect by clamping the base
of Q5 low when the device is in the high impedance state. In the high Z state, the output capacitance is about 5.0 pF for 24 mA
outputs and about 12 pF for 64 mA outputs.

An additional feature of many FAST™ 3-state devices is the incorporation of power-up circuitry to guarantee that the output will
not sink current if the device is disabled during the application or removal of power.

Vee

x ¥

1 ! OUTPUT
FROM % (FAST ONLY)
LOGIC 0; L

ACTIVE N
OUTPUT
ENABLE

PULLDOWN
Figure 2-6. Typical 3-State Output Control

e

OUTPUT CHARACTERISTICS. Figure 2-7 shows the LOW-state output characteristics for LS and FAST™. For LOW Ig_values,
the pull-down transistor is clamped out of deep saturation to shorten the turn-off delay. Figure 2-8 shows the HIGH-state output
characteristics.
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VoL, OUTPUT VOLTAGE (VOLTS)

VoH, OUTPUT VOLTAGE (VOLTS)
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Figure 2-7a. Output Low Characteristic
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Figure 2-7b. Output Low Characteristic
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Figure 2-8a. Output High Characteristic
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Figure 2-8b. Output High Characteristic

-200

AC SWITCHING CHARACTERISTICS. The propagation through a logic element depends on power supply voltage, ambient tem-
perature, and output load. The effect of each of these parameters on ac propagation is shown in Figures 2-9 through 2-11.

Propagation delays are specified with only one output switching, the delay through a logic-element will increase to some extent
when multiple outputs switch simultaneously due to inductance internal to the IC package. This effect can be seen by comparing
Figures 2-11c and 2-11d.

ForLSTTL, limits are guaranteedat25°C, Vo =5.0V, and C|_= 15 pF (normally, resistive load has minimal effect on propagation
delay) FAST™ and TTL limits are guaranteed over the commercial or military temperature and supply voltage ranges and with C|_=

50 pF.

+4 +4
z Vee=5V z Ta=+25°C
w CL=15pF "y CL=15pF
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% +2 (;::) +2
> 1 >
3 y s tPLH
z 0 \>-< = r—
= z 0 = B

pR— —_— |

e ——— | 2 tPHL
g tPHL z
g B
g -2 8 -2
o o
S a
i I

- -4

-75 25 25 +75 +125 45 475 5 5.25 55

Ta, AMBIENT TEMPERATURE (°C)

Figure 2-9

Ve, SUPPLY VOLTAGE (V)
Figure 2-10
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20 ] 12 T
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& Ta= 25°C 5 TA=25°C
£ = J— £
z 16 LS00 z 9 FIo 7
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"
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Cy, LOAD CAPACITANCE (pF) C|, LOAD CAPACITANCE (pF)
Figure 2-11a* Figure 2-11b*
20 20
3 = 3
% -~ % tPLH_ A
z tpLH z PLH,/
z L~ = ad
e TPHL ] ~~
;’5 10 P = é 10 P // 7
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e ] A /' Vec=5V
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Ta= 25°C F240
L F240 All Outputs Driven |
0 | 1 0 | | |
500 1000 0 500 1000
CL, LOAD CAPACITANCE (pF) CL, LOAD CAPACITANGE (pF)
Figure 2-11c* Figure 2-11d*

*Data for Figures 2-11a through 2-11c was taken with only one output switching at a time. Figure 2-11d data was taken with all 8 inputs of the F240 tied together.

LS/FAST ESD CHARACTERISTICS. Electrostatic Discharge (ESD) sensitivity for Motorola TTL is characterized using several
methodologies (HBM, MM, CDM). It is extremely important to understand that ESD sensitivity values alone are not sufficient when
comparing devices. In an attempt to reduce correlation problems between various pieces of test equipment, all of which meet
Mil-Std-883C requirements, tester specific information as well as actual device ESD hardness levels are given in controlled docu-
ments and are available upon request. The continuing improvements of ESD sensitivity through redesigns of Motorola TTL has
resulted in minimum ESD levels for all new products and redesigns of >4000 volts for FAST and >3500 volts for LS. For device
specific values reference the following specifications:

LS: 12MRM 93831A
FAST: 12MRM 93830A
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DESIGN CONSIDERATIONS

SELECTING TTL LOGIC. TTL Families may be mixed in a system for optimum performance. For instance, in new designs, ALS
would commonly be used in non-critical speed paths to minimize power consumption while FAST™ TTL would be used in high
speed paths. The ratio of ALS to FAST™ will depend on overall system design goals.

NOISE IMMUNITY. When mixing TTL families it is often desirable to know the guaranteed noise immunity for both LOW and HIGH
logic levels. Table 3.1 lists the guaranteed logic levels for various TTL families and can be used to calculate noise margin. Table 3.2
specifies these noise margins for systems containing LS, S, ALS and/or FAST™ TTL. Note that Table 3.2 represents “worst case”
limits and assumes a maximum power supply and temperature variation across the IC’s which are interconnected, as well as maxi-
mum rated load. Increased noise immunity can be achieved by designing with decreased maximum allowable operating ranges.

Table 3.1
Worst Case TTL Logic Levels

Electrical Characteristics

Military (-55 to +125°C) Commercial (0 to 70°C)
TTL Families ViL | VIH |VoL |VOH | ViL | ViH | VoL | VOH Unit
TTL Standard TTL 9000, 54/74 08 | 20 | 04 | 24 | 08 | 20 | 04 | 24 \
HTTL High Speed TTL 54/74H 08 |20 |04 | 24 | 08 | 20 | 04 | 24 \
LPTTL Low Power TTL 93L00 (MSi) 07 |20 |03 |24 |08 ] 20 |03 ]| 24 \
STTL Schottky TTL 54/74S, 93S00 08 |20 |05 | 25 |08 ] 20 |05 ] 27 \Y
LSTTL Low Power Schottky TTL 54/74LS 07 120 |04 | 25 |08 ]| 20 |05 | 27 \
ALSTTL (5% Vce) Advanced LS TTL, 54/74ALS 08 | 20 | 05 | 275 \
(10% Vo) 08 |20 |04 | 25 |08 ] 20 |05 ] 25 v
FASTTTL (5% Vce) Advanced S TTL, 54/74F 08 | 20 | 05 | 27 \Y%
(10% Vce) 08 |20 |05 |25 |08]20 |05]25 v

VoL and VoH are the voltages generated at the output V|_and V| are the voltage required at the input to generate the appropriate levels. The
numbers given above are guaranteed worst-case values.

Table 3.2a Table 3.2b
LOW Level Noise Margins (Military) HIGH Level Noise Margins (Military)
To To
From LS S ALS FAST Unit From LS S ALS FAST Unit
LS 300 400 400 400 mV LS 500 500 500 500 mV
S 200 300 300 300 mV S 500 500 500 500 mV
ALS 300 400 400 400 mV ALS 500 500 500 500 mV
FAST™ 200 300 300 300 mV FAST™ 500 500 500 500 mV
From “Vo" to “Vj." From “Vou” to “V|H”
Table 3.2c Table 3.2d
LOW Level Noise Margins (Commercial) HIGH Level Noise Margins (Commercial)
To To
From LS S ALS FAST Unit From LS ) ALS FAST Unit
LS 300 300 300 300 mvV LS 700 700 700 700 mv
S 300 300 300 300 mV S 700 700 700 700 mV
ALS 300 300 300 300 mvV ALS (5% Vo) 750 750 750 750 mV
FAST™ 300 300 300 300 mvV FAST (5% Vce) 700 700 700 700 mV
From “VoL” to “V|L” ALS (10% Vce) 500 500 500 500 mV
FAST (10% VcQ) 500 500 500 500 mv

From “VoH’ to “V|y”

POWER CONSUMPTION. With the exception of ECL, all logic families exhibit increased power consumption at high frequencies.
Care must be taken when switching multiple gates at high frequencies to assure that their combined dissipation does not exceed
package and/or device capabilities. TTL devices are more efficient at high frequencies than CMOS.
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FAN-IN AND FAN-OUT. In order to simplify designing with Motorola TTL devices, the input and output loading parameters of all
families are normalized to the following values:

1 TTL Unit Load (U.L.) = 40 pA
in the HIGH state (Logic “1”)

1 TTL Unit Load (U.L.) = 1.6 mA
in the LOW state (Logic “0”)

Input loading and output drive factors of all products described in this handbook are related to these definitions.

EXAMPLES — INPUT LOAD
1. A7400 gate, which has a maximum l)i_of 1.6 mA and I|4 of 40 pAis specified as having an input load factor of 1 U.L. (Also called a
fan-in of 1 load.)

2. The 74LS95B which has a value of I)|_= 0.8 mA and I} of 40 uA on the CP terminal, is specified as having an input LOW load
factor of:

?2 2: or0.5U.L. andan input HIGH load factor of %ﬁ%

or1U.L

3. The 74LS00 gate which has an lj|_ of 0.4 mA and an lj4 of 20 pA, has an input LOW load factor of:

?Z m: or 0.25 U.L. aninput HIGH load factor of 20 A

or0.5U.L.

EXAMPLES — OUTPUT DRIVE
1. The output of the 7400 will sink 16 mA in the LOW (logic “0”) state and source 800 uA in the HIGH (logic “1”) state. The normalized
output LOW drive factor is therefore:
16 mA
1.6 mA

=10U.L.

and the output HIGH drive factor is

800 A
40 pA

or20 U.L.

2. The output of the 74LS00 will sink 8.0 mA in the LOW state and source 400 pA in the HIGH state. The normalized output LOW
drive factor is:

8.0mA

1.6 mA

=5U.L.

and the output HIGH drive factor is

400 pA
40 pA

or10 U.L.

Relative load and drive factors for the basic TTL families are given in Table 3.3.

INPUT LOAD OUTPUT DRIVE
FAMILY

HIGH Low HIGH Low
74LS00 05U.L. 025U.L. 10UL 5UL.
7400 1UL 1uL 20UL. 10UL.
9000 1uL 1uL 20UL. 10UL.
74H00 1.25U.L. 1.25U.L. 25 UL, 125U.L.
74500 1.25UL 125U.L. 25UL. 125U.L.
74 ALS 05UL 0.0625 U.L 10UL. 5UL.
74 FAST 05U.L 0.375U.L. 25UL. 125U.L

Table 3.3

Values for MSI devices vary significantly from one element to another. Consult the appropriate data sheet for actual characteristics.
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WIRED-OR APPLICATIONS. Certain TTL devices are provided with an “open” collector output to permit the Wired-OR (actually
Wired-AND) function. This is achieved by connecting open collector outputs together and adding an external pull-up resistor.
The value of the pull-up resistor is determined by considering the fan-out of the OR tie and the number of devices in the OR tie.
The pull-up resistor value is chosen from a range between maximum value (established to maintain the required Vo with allthe OR
tied outputs HIGH) and a minimum value (established so that the OR tie fan-out is not exceeded when only one output is LOW).

MINIMUM AND MAXIMUM PULL-UP RESISTOR VALUES

VCC(MIN) — VOH
N1 e IoH + N2(HIGH) » 40 pA

Vce(vax) - VoL
R - RX(MAX) =
X(MIN) = 5 No(LOW) « 1.6 mA (MAX)

where:
Rx = External Pull-up Resistor
N1 = Number of Wired-OR Outputs
No = Number of Input Unit Loads (U.L.) being Driven
IoH =Icex = Output HIGH Leakage Current
loL = LOW Level Fan-out Current of Driving Element
VoL = Qutput LOW Voltage Level (0.5 V)
VOH = Output HIGH Voltage Level (2.4 V)
vce = Power Supply Voltage
3 Example: Four 74LS03 gate outputs driving four other LS gates or MSI inputs.

525V-05V 475V
R = = =742 Q
X(MIN) 8.0mA-1.6mA 6.4 mA

___475V-24V 235V _
RX(MAX) = 33700 iA + 2+ 40 pA = OdsmA — oK@
where:
N1 =4
No (HIGH) =4e05UL.=2U.L.
N2 (LOW) =4¢025U.L.=1ULL
IoH =100 pA
loL =8.0mA
VoL =05V
VOH =24V

Any value of pull-up resistor between 742 Q and 4.9 kQ can be used. The lower values yield the fastest speeds while the higher
values yield the lowest power dissipation.

UNUSED INPUTS. For best noise immunity and switching speed, unused TTL inputs should not be left floating, but should be held
between 2.4 V and the absolute maximum input voltage.

Two possible ways of handling unused inputs are:

1. Connect unused input to Vo, LS and FAST™ TTL inputs have a breakdown voltage >7.0 V and require, therefore no series
resistor.

2. Connect the unused input to the output of an unused gate that is forced HIGH.

CAUTION: Do not connect an unused LS or FAST™ input to another input of the same NAND or AND function. This method,
recommended for normal TTL, increases the input coupling capacitance and thus reduces the ac noise immunity.

INPUT CAPACITANCE. As a rule of thumb, LS and FAST™ TTL inputs have an average capacitance of 5.0 pF for DIP packages.
For an input that serves more than one internal function, each additional function adds approximately 1.5 pF.
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LINE DRIVING — Because of its superior capacitive drive characteristics, TTL logic is often used in line driving applications which
require various termination techniques to maintain signal integrity. Parameters associated with this application are listed in
Table 3.4.

It is also often necessary to construct load lines to determine reflection waveforms in line driving applications. The input and
output characteristics graphs of section 3 (Figs. 2-4, 2-7 and 2-8) can be very useful for this purpose.

OUTPUT RISE AND FALL TIMES provide important information in determining reflection waveforms and crosstalk coefficients.
Typical rise and fall times are approximately 6 ns for LS and about 2.0 ns for FAST™ with a 50 pF load (measured 10—90%). Output
rise and fall times become longer as capacitive load is increased.

INTERCONNECTION DELAYS. For those parts of a system in which timing is critical, designers should take into account the finite
delay along the interconnections. These range from about 0.12 to 0.15 ns/inch for the type of interconnections normally used in TTL
systems. Exceptions occur in systems using ground planes to reduce ground noise during a logic transition; ground planes give
higher distributed capacitance and delays of about 0.15 to 0.22 ns/inch.

Most interconnections on a logic board are short enough that the wiring and load capacitance can be treated as a lumped capaci-
tance for purposes of estimating their effect on the propagation delay of the driving circuit. When an interconnection is long enough
that its delay is one-fourth to one-half of the signal transition time, the driver output waveform exhibits noticeable slope changes
during a transition. This is evidence that during the initial portion of the output voltage transition the driver sees the characteristic
impedance of the interconnection (normally 100 € to 200 Q), which for transient conditions appears as a resistor returned to the
quiescent voltage existing just before the beginning of the transition. This characteristic impedance forms a voltage divider with the
driver outputimpedance, tending to produce a signal transition having the same rise or fall time as in the no-load condition but with a
reduced amplitude. This attenuated signal travels to the far end of the interconnection, which is essentially an unterminated trans-
mission line, whereupon the signal starts doubling. Simultaneously, a reflection voltage is generated which has the same amplitude
and polarity as the original signal, e.g., if the driver output signal is positive-going the reflection will be positive-going, and as it
travels back toward the driver it adds to the line voltage. At the instant the reflection arrives at the driver it adds algebraically to the
still-rising driver output, accelerating the transition rate and producing the noticeable change in slope.

(ALL MAXIMUM RATINGS) LS FAST
Characteristic Symbol 54LSxxx 74LSxxx 54Fxxx 74Fxxx Unit
Operating Voltage Range Vce 5+10% 515% 5+10% 5+10% Vdc
Output Drive: loH -0.4 -0.4 -1.0 -1.0 mA
Standard Output loL 4.0 8.0 20 20 mA
Isc -20t0-100 | -20to-100 | -60to-150 | -60to-150 | mA
IoH -12 -15 -12 -15 mA
Buffer Output loL 12 24 48 64 mA
Isc —-40to—225 | -40t0o—225 | -100t0-225 | -100t0-225 | mA

Table 3.4

Output Characteristics for Schottky TTL Logic

If an interconnection is of such length that its delay is longer than half the signal transition time, the attenuated output of the driver
has time to reach substantial completion before the reflection arrives. In the limit, the waveform observed at the driver outputis a
2-step signal with a pedestal. In this circumstance the firstload circuit to receive a full signal is the one at the far end, because of the
doubling effect, while the last one to receive a full signal is the one nearest the driver since it must wait for the reflection to complete
the transition. Thus, in a worst-case situation, the net contribution to the overall delay is twice the delay of the interconnection be-
cause the initial part of the signal must travel to the far end of the line and the reflection must return.

When load circuits are distributed along an interconnection, the input capacitance of each will cause a small reflection having a
polarity opposite that of the signal transition, and each capacitance also slows the transition rate of the signal as it passes by. The
series of small reflections, arriving back at the driver, is subtractive and has the effect of reducing the apparent amplitude of the
signal. The successive slowing of the transition rate of the transmitted signal means that it takes longer for the signal to rise or fall to
the threshold level of any particular load circuit. A rough but workable approach is to treat the load capacitances as an increase in
the intrinsic distributed capacitance of the interconnection. Increasing the distributed capacitance of a transmission line reduces its
impedance and increases its delay. A good approximation for ordinary TTL interconnections is that distributed load capacitance
decreases the characteristic impedance by about one-third and increases the delay by one-half.
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ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Functional operation under these conditions is not implied.

CHARACTERISTIC LS FAST

Storage Temperature —-65°C to +150°C —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C —-55°C to +125°C
Vcc Pin Potential to Ground Pin -05Vto+7.0V -05Vto+7.0V
*Input Voltage (dc) Diode Inputs -05Vto15V -05Vto7.0V
*Input Current (dc) —30 mAto +5.0 mA —-30mAto +5.0 mA
Voltage Applied to Open Collector

Outputs (Output HIGH) -05Vto+10V -0.5Vto+55V
High Level Voltage Applied to

Disabled 3-State Output 55V 55V
Current Applied to Output

in Low State (Max) Twice Rated I Twice Rated Ig|_

*Either input voltage limit or input current limit is sufficient to protect the inputs — Circuits with 5.5 V maximum limits
are listed below.

Device types having inputs limited to 5.5 V are as follows:

SN74L.5242/243, SN74LS245 — Inputs connected to outputs.

SN74L.S640/641/642/645 — Inputs connected to outputs.
SN74LS299/322A/323 — Certain Inputs.
SN74LS151/251 — Multiplexer Inputs.
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DEFINITION OF SYMBOLS AND TERMS USED IN THIS DATA BOOK

CURRENTS — Positive current is defined as conventional current flow into a device. Negative current is defined as conventional

Ilcc

IH
L
IoH

loL

los

lozH

lozL

current flow out of a device. All current limits are specified as absolute values.

Supply Current—The current flowing into the VC C supply terminal of a circuit with the specified input conditions
and the outputs open. When not specified, input conditions are chosen to guarantee worst case operation.

Input HIGH current — The current flowing into an input when a specified HIGH voltage is applied to that input.
Input LOW current — The current flowing out of an input when a specified LOW voltage is applied to that input.

Output HIGH current. The leakage current flowing into a turned off open collector output with a specified HIGH
output voltage applied. For devices with a pull-up circuit, the IQH is the current flowing out of an output which is
in the HIGH state.

Output LOW current — The current flowing into an output which is in the LOW state.

Output short-circuit current — The current flowing out of an output which is in the HIGH state when that output
is short circuit to ground (or other specified potential).

Output off current HIGH — The current flowing into a disabled 3-state output with a specified HIGH output
voltage applied.

Output off current LOW — The current flowing out of a disabled 3-state output with a specified LOW output
voltage applied.

VOLTAGES — All voltages are referenced to ground. Negative voltage limits are specified as absolute values (i.e., —10 V is

vVce
VIK(MAX)
VIH
VIH(MIN)

ViL
VIL(MAX)

VOH(MIN)
VOL(MAX)
VT4

V1=

greater than —1.0 V).

Supply voltage — The range of power supply voltage over which the device is guaranteed to operate within the
specified limits. '

Input clamp diode voltage — The most negative voltage at an input when the specified current is forced out
of that input terminal. This parameter guarantees the integrity of the input diode which is intended to clamp nega-
tive ringing at the input terminal.

Input HIGH voltage — The range of input voltages recognized by the device as a logic HIGH.

Minimum input HIGH voltage — The minimum allowed input HIGH in a logic system. This value represents the
guaranteed input HIGH threshold for the device.

Input LOW voltage — The range of input voltages recognized by the device as a logic LOW.

Maximum input LOW voltage — The maximum allowed input LOW in a system. This value represents the
guaranteed input LOW threshold for the device.

Output HIGH voltage — The minimum guaranteed voltage at an output terminal for the specified output current
IoH and at the minimum value of Vcc.

Output LOW voltage — The maximum guaranteed voltage at an output terminal sinking the maximum specified
load current QL.

Positive-going threshold voltage — The input voltage of a variable threshold device (ie., Schmitt Trigger) that
is interpreted as a V|H as the input transition rises from below VT_(MIN).

Negative-going threshold voltage — The input voltage of a variable threshold device (ie., Schmitt Trigger) that
is interpreted as a V||_ as the input transition falls from above VT4+(MAX)-

FAST AND LS TTL DATA
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AC SWITCHING PARAMETERS AND WAVEFORMS

tPLH

tPHL

tf

tPHZ

tpzH

LOW-TO-HIGH propagation delay time :
The time delay between specified reference points, typically 1.3 V for LS and 1.5 V for FAST, on the input and
output voltage waveforms, with the output changing from the defined LOW level to the defined HIGH level.

HIGH-TO-LOW propagation delay time:
The time delay between specified reference points, typically 1.3 V for LS and 1.5 V for FAST, on the input and
output voltage waveforms, with the output changing from the defined HIGH level to the defined LOW level.

For Inverting Function For Non-Inverting
VIN : VIN
tPLH tPHL
Vout
Vout

Waveform Rise Time:
LOW to HIGH logic transition time, measured from the 10% to 90% points of the waveform.

Waveform Fall Time:
HIGH to LOW logic transition time, measured the 90% to the 10% points of the waveform.

t t
90% 90%
10% 10%

Output disable time: HIGH to Z

The time delay between the specified reference points on the input and output voltage waveforms, with the
3-state output changing from the defined HIGH level to a high impedance (OFF) state. Reference point on the
output voltage waveform is VoH — 0.5 V for LS and VoH — 0.3 V for FAST.

Output enable time: Z to HIGH
The time delay between the specified reference points on the input and output voltage waveforms, with the
3-state output changing from a high impedance (OFF) state to a HIGH level.

Enable
Enable tPHZ
Y
PZH VoH=35V
SforlS
3 for FAST
Vout
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tPLZ Output disable time: LOW to Z
The time delay between the specified reference points on the input and output voltage waveforms, with the
3-state output changing from the defined LOW level to a high impedance (OFF) state. Reference point on the
output voltage waveform is VoL + 0.5 V for LS and Vo + 0.3 V for FAST.

tpzL Output enable time: Z to LOW
The time delay between the specified reference points on the input and output voltage waveforms with the 3-state
output changing from a high impedance (OFF) state to a HIGH level.

Enable
Enable pLz
tpzL
Vout
Voz=15V
SforLS
.3 for FAST
trec Recovery time

Time required between an asynchronous signal (SET, RESET, CLEAR or PARALLEL load) and the active edge
of a synchronous control signal, to insure that the device will properly respond to the synchronous signal.

Asynch

Asynch

< trec

Contro!

th Hold Time
The interval of time from the active edge of the control signal (usually the clock) to when the data to be recognized
is no longer required to ensure proper interpretation of the data. A negative hold time indicates that the data may
be removed at some time prior to the active edge of the control signal.

ts Setup time
The interval of time during which the data to be recognized is required to remain constant prior to the active edge
of the control signal to ensure proper data recognition. A negative setup time indicates that data may be initiated
sometime after the active transition of the timing pulse and still be recognized.
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tw or Pulse width
tow The time between the specified amplitude points (1.3 V for LS and 1.5 V for FAST™) on the leading and trailing
edges of a pulse.
twl /

il

twH 1

fMAX Toggle frequency/operating frequency
The maximum rate at which clock pulses meeting the clock requirements (ie., tywyH, twL, and ty, tf) may be applied
to a sequential circuit. Above this frequency the device may cease to function.

fmAxmin Guaranteed maximum clock frequency
The lowest possible value for fpAX.

TESTING

DC TEST CIRCUITS

The following test circuits and forcing functions represent Motorola’s typical DC test procedures.

3

VoH AND Vo TESTS 14K, |4 AND Iy TESTS log TEST
Force IoHMAX ©f lOLMAX Force 7,5.5,2.7,0r 0.4 V Measure
Measure VoH or VoL Measure ljjH, i, or i los
—
VIHMIN ouT
— or VILMAX
VIHMIN [ oot ) N put
or VILMAX | J
Vi
o Vo ‘
mmn
ViK TEST 10H, l0zH, and Igz| TESTS Icc TEST
Force | Force 5.5,2.4,0r 0.4V
Measure V|K Measure lg Measure Iccl ? Ve MAX
- |
. DuT °
Vik 0 li=-18 e Vo GND DUT Outputs
45 \% Open
- uE — I

*Unless otherwise indicated, input conditions are selected to produce a worst case condition.
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AC TEST CIRCUITS. The following test circuits and conditions represent Motorola’s typical test procedures. AC waveforms and
terminology can be found on pages 3-8 to 3-10.

Proper testing requires that care be taken in the construction of AC test fixtures. This is especially true of FAST™ TTL.
Maintaining a 50 Q environment on the ac test fixture, as well as the use of multilayer boards with internal Vo and ground planes is
highly recommended for FAST™ TTL. Bypassing with both electrolytic and high quality RF type capacitors should be provided on
the board. Lead lengths for all components should be kept as short as possible (Motorola uses and recommends chip capacitors
and resistors for ac test fixtures). Following these rules will result in cleaner waveforms as well as better correlation between
Motorola and the FAST™ TTL consumer.

FUNCTIONAL TESTING OF TTL IN A NOISY ENVIRONMENT/“DYNAMIC” THRESHOLD
Testing noise (noise generated by the test system itself and noise generated by TTL devices under test interacting with the test
system) adds to, or subtracts from the threshold voltage applied to the TTL device under test. For this reason Motorola does not
recommend functional testing of TTL devices using threshold levels of 0.8 V and 2.0 V. Instead, good TTL testing techniques call for

hard levels of less than 0.5 V V||_and greater than 2.4 V V| to be applied for functional testing. Input threshold voltages should be
tested separately, and only (for noise reasons above) after setting the device state with a hard level.

Ti VoH
Vout ngger |
Threshold |
|

VoL :
l

VIN —» | | Dynamic
| | Threshold

Region of output instability;
Dynamic Noise contribution to apparent input threshold

The VN versus VoUT plot shows the practical effect of testing noise on a logic IC device. The actual device Trigger thresholdis
represented by the initial low to high output transition. The device will oscillate if the input voltage does not exceed the trigger thresh-
old plus the noise generated by the interaction of the test system or given application with the device.

The Dynamic threshold (that creates Quiescent outputs), is the input logic level required to overcome the interactive DYNAMIC
NOISE generated by a device switching states. The amount of interactive DYNAMIC NOISE can be characterized by the difference
between the Trigger threshold and the Dynamic threshold of the device under test. A simple number cannot be assigned to this
parameter as it is heavily dependent on any given application or test environment.

So although the Trigger threshold of any given device will correlate well between any test system, the correlation of “Dynamic”
threshold cannot be made directly and will have meaning only in a relative sense.
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LS TEST CIRCUITS

Test Circuit for Standard Output Devices

S Iy

PULSE GEN

vee

—| but Vout

510 I 15pF* +

Test Circuit for Open Collector Output Devices

S Iy

PULSE GEN

Vee Vee
RL
- DuT Vout
51Q I 15pF* =

*includes all probe and jig capacitance

Optional LS Load (Guaranteed—Not Tested)
Vee

PULSE GENERATOR SETTINGS
(UNLESS OTHERWISE SPECIFIED)

LS FAST
Frequency = 1 MHz 1 MHz
Duty Cycle = 50% 50%

1TLH (t)= 6ns(15)* 25ns
1THL () = 6ns(15)* 25ns
Amplitude= 0to3V Oto3V

*The specified propagation delay limits can be guaranteed
with a 15 ns input rise time on all parameters except those
requiring narrow pulse widths. Any frequency measurement
over 15 MHz or pulse width less than 30 ns must be performed
with a 6 ns input rise time.

FAST TEST CIRCUITS

R1
500 Q

R2
500 Q

I

*includes all probe and jig capacitance
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APPLICATIONS ASSISTANCE FORM

In the event that you have any questions or concerns about the performance of any Motorola device listed in this catalog, please
contact your local Motorola sales office or the Motorola Help line for assistance. If further information is required, you can request
direct factory assistance.

Please fill out as much of the form as is possible if you are contacting Motorola for assistance or are sending devices back to
Motorola for analysis. Your information can greatly improve the accuracy of analysis and can dramatically improve the correlation
response and resolution time.

Items 4 thru 8 of the following form contains important questions that can be invaluable in analyzing application or device problems.
Itcan be used as a self-help diagnostic guideline or for a baseline of information gathering to begin a dialog with Motorola represen-
tatives.

MOTOROLA Device Correlation/Component Analysis Request Form

— Please fill out entire form and return with devices to MOTOROLA INC., R&QA DEPT., 2200 W. Broadway, Mesa, AZ 85202.

1) Name of Person Requesting Correlation:

Phone No: Job Title: Company:
2) Alternate Contact: Phone/Position:
3) Device Type (user part number):
4) Industry Generic Device Type:
5) # of devices tested/sampled:

# of devices in question*:

# returned for correlation:

* In the event of 100% failure, does Customer have other date codes of Motorola devices that pass inspection?

Yes No Please specify passing date code(s) if applicable
If none, does customer have viable alternate vendor(s) for device type?
Yes No Alternate vendor’s name

6) Date code(s) and Serial Number(s) of devices returned for correlation — If possible, please provide one or two “good” units
(Motorola’s and/or other vendor) for comparison:

7) Describe USER process that device(s) are questionable in:
____ Incoming component inspection {test system = ?}:
__ Design prototyping:

Board test/burn-in:
Other (please describe):

-

8) Please describe the device correlation operating parameters as completely as possible for device(s) in question:
> Describe all pin conditions (e.qg. floating, high, low, under test, stimulated but not under test, whatever ...), including any input or
output loading conditions (resistors, caps, clamps, driving devices or devices being driven ...). Potentially critical information
includes:
Input waveform timing relationships
Input edge rates
Input Overshoot or Undershoot — Magnitude and Duration
Output Overshoot or Undershoot — Magnitude and Duration
> Photographs, plots or sketches of relevent inputs and outputs with voltages and time divisions clearly identified for all wave-
forms are greatly desirable.
> Vg and Ground waveforms should be carefully described as these characteristics vary greatly between applications and test
systems. Dynamic characteristics of Ground and Vc ¢ during device switching can dramatically effect input and internal operat-
ing levels. Ground & V¢ measurements should be made as physically close to the device in question as possible.
> Are there specific circumstances that seem to make the questionable unit(s) worse? Better?
Temperature
____Vce
Input rise/fall time
Output loading (current/capacitance)
Others

> ATE functional data should include pattern with decoding key and critical parameters such as Vg, input voltages, Func step
rate, voltage expected, time to measure.
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@ MOTOROLA

MC54/74F00
QUAD 2-INPUT NAND GATE

QUAD 2-INPUT NAND GATE
FAST™ SCHOTTKY TTL
vee

J SUFFIX
CERAMIC
CASE 632-08
Ll (2] (sl [of [s] Le] 2]
GND
N SUFFIX
PLASTIC
CASE 646-06
D SUFFIX
SOIC
14 1 CASE 751A-02
ORDERING INFORMATION
MC54FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD SOIC
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
vee Supply Voltage 54,74 45 5.0 55 \
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
IoH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA
FAST AND LS TTL DATA
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MC54/74F00

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 \ Vee =MIN, |y =-18 mA
VOH Output HIGH Voltage 54,74 | 25 v loH=-1.0mA Vcc =450V
74 27 v IoH = -1.0 mA Ve =475V
VoL Output LOW Voltage 0.5 \ loL=20mA Vce =MIN
11 Input HIGH Current 20 uA Vee =MAX, ViN=27V
0.1 mA Ve =MAX, VIN=7.0V
L Input LOW Current —0.6 mA Vce =MAX, V|N=05V
los Output Short Circuit Current (Note 2) | —-60 -150 mA Vce =MAX, Voyt=0V
Power Supply Current
Icc Total, Output HIGH 2.8 mA Ve = MAX, VN = GND
Total, Output LOW 10.2 mA Vce = MAX, VN = Open
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

AC CHARACTERISTICS
54/74F 54F 74F
Ta = +25°C TA =-55°C to +125°C | Tp =0°C to 70°C
Vee=+5.0V Vee=5.0V+10% Ve =5.0V+10%
CL=50pF CL=50pF Cp =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 24 5.0 2.0 7.0 2.4 6.0 ns
tPHL Propagation Delay 1.5 4.3 1.5 6.5 1.5 5.3 ns
FAST AND LS TTL DATA
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@ MOTOROLA

' MC54/74F02
QUAD 2-INPUT NOR GATE

QUAD 2-INPUT NOR GATE
FAST™ SCHOTTKY TTL
Vee

> J SUFFIX
ﬁi CERAMIC

CASE 632-08

N SUFFIX
PLASTIC
CASE 646-06

D SUFFIX
@ soic
b, CASE 751A-02

1

ORDERING INFORMATION

MC54FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD SoIC
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54, 74 45 5.0 5.5 %
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
IoH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA

FAST AND LS TTL DATA
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MC54/74F02

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
ViK Input Clamp Diode Voltage -1.2 \ Vecc =MIN, |y =-18 mA
VOH Output HIGH Voltage 54,74 25 v loH=-1.0mA Vcc =450V
74 27 v IoH =-1.0 mA Voo =475V
VoL Output LOW Voltage 0.5 v loL=20mA Vee = MIN
iH Input HIGH Current 20 uA Vecec =MAX, VIN=2T7V
0.1 mA | Voo =MAX, Vjy=7.0V
i Input LOW Current -0.6 mA Vece =MAX, Vin=0.5V
los Output Short Circuit Current (Note 2) | -60 -150 mA Vee =MAX, Voyt =0V
Power Supply Current
Icc Total, Output HIGH 5.6 mA Vce = MAX, VN = GND
Total, Output LOW 13 mA Ve = MAX, Vi = Note 3
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.
3. Measured with one input high, one input low for each gate.

AC CHARACTERISTICS

4-5

54/74F 54F 74F
TA = +25°C TA =-55°C t0 +125°C | Tp =0°C to 70°C
Vee=+5.0V Vee=50V£10% | Vec=5.0V+10%
CpL =50pF Cp =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 25 5.5 25 7.5 25 6.5 ns
tPHL Propagation Delay 1.5 4.3 1.5 6.5 15 5.3 ns
FAST AND LS TTL DATA




@ MOTOROLA

MC54/74F04
HEX INVERTER

HEX INVERTER
FAST™ SCHOTTKY TTL

g
&

=]
]
5]
=]
]
<]
=]

J SUFFIX
i’i CERAMIC
!

CASE 632-08
Ll Lol Laf Lo Ls] Lol L2 "

[}
=
o

N SUFFIX
PLASTIC
CASE 646-06

D SUFFIX
soIC
b CASE 751A-02

ORDERING INFORMATION
MC54FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD SoICc
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 5.5 \
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
IoH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA
FAST AND LS TTL DATA
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MC54/74F04

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits :
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 \ Ve =MIN, |y =-18 mA
VOH Output HIGH Voltage 54,74 25 \ loH=-1.0mA Ve =450V
74 2.7 \Y loH=-1.0mA Vecc =475V
VoL Output LOW Voltage 0.5 \ loL =20 mA Vce =MIN
IIH Input HIGH Current 20 MA Vecec=MAX, ViN=27V ‘
0.1 mA Veec=MAX, VIN=7.0V
L Input LOW Current -0.6 mA Vcc=MAX, ViN=05V
los Output Short Circuit Current (Note 2) | -60 -150 mA Voo =MAX, VoyTt=0V
Power Supply Current
Icc Total, Output HIGH 4.2 mA Ve = MAX, V|N = GND
Total, Output LOW 15.3 mA Vee = MAX, ViN = Open

NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

AC CHARACTERISTICS
54/74F 54F 74F
TA = +25°C Ta =-55°C to +125°C Ta =0°C to 70°C
Vee=+5.0V Vee=50V£10% | Voc=50V=10% |
CL =50pF CL =50pF CL=50pF
Symbol Parameter Min Max Min Max Min MAX Unit
tPLH Propagation Delay 2.4 5.0 2.0 7.0 24 6.0 ns
tPHL Propagation Delay 1.5 4.3 1.5 6.5 1.5 5.3 ns

FAST AND LS TTL DATA
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@ MOTOROLA
MC54/74F08

QUAD 2-INPUT AND GATE

QUAD 2-INPUT AND GATE
FAST™ SCHOTTKY TTL

Y
) ’ J SUFFIX
E‘[ l | % H'i CERAMIC

CASE 632-08
Ll Lef [af Lef [s] Lef L] "
GND
N SUFFIX
PLASTIC
CASE 646-06

D SUFFIX
SOIC
CASE 751A-02

ORDERING INFORMATION

MC54FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD SoIC

GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 Vv
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
IoH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA

FAST AND LS TTL DATA
48



MC54/74F08

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 \" Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \' Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 \ Vece =MIN, iy =-18 mA
VOH Output HIGH Voltage 54,74 | 2.5 v IOH =-1.0 mA Voo =450V
74 2.7 v IOH = ~1.0 mA Vec =475V
VoL Output LOW Voltage 0.5 \ loL=20mA Vce =MIN
liH Input HIGH Current 20 nA Vee =MAX, VN=27V
0.1 mA | Voc=MAX, V|N=7.0V
[T Input LOW Current -0.6 mA Vcec=MAX,VIN=0.5V
los Output Short Circuit Current (Note 2) | -60 -150 mA Vce = MAX, Voyt =0V
Power Supply Current
Icc Total, Output HIGH 8.3 mA Vee = MAX, VN = Open
Total, Output LOW 129 | mA | Voo =MAX, Viy=GND
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

AC CHARACTERISTICS
54/74F 54F 74F
TA = +25°C TA =-55°C to +125°C | Tp =0°C to 70°C
Vecc=+50V Vece =5.0V £10% Vce =5.0V+10%
CL =50 pF Cy =50 pF Cp =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 3.0 5.6 25 7.5 3.0 6.6 ns
tPHL Propagation Delay 25 5.3 20 7.5 25 6.3 ns
FAST AND LS TTL DATA
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@ MOTOROLA

MC54/74F10
TRIPLE 3-INPUT NAND GATE

TRIPLE 3-INPUT NAND GATE
M
Vo FAST™ SCHOTTKY TTL

’r J SUFFIX
ai CERAMIC

CASE 632-08
[T el o] Te] [ o] 1] "

GND !

N SUFFIX
PLASTIC
CASE 646-06
D SUFFIX
14 S0IC
) CASE 751A-02

ORDERING INFORMATION

MC54FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD SoIC

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Ve Supply Voltage 54,74 45 5.0 5.5 v
TA Operating Ambient Temperature Range 54 -55 25 125 °C

74 0 25 70
loH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA
FAST AND LS TTL DATA
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MC54/74F10

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 \ Vece =MIN, |y =-18 mA
VOH Output HIGH Voltage 54,74 25 \ loH=-1.0mA Vcc =450V
74 2.7 \ loH=-1.0mA Vcc =475V
VoL Output LOW Voltage 0.5 \ loL =20 mA Vce =MIN
hH Input HIGH Current 20 pA Vee=MAX, ViN=27V
0.1 mA Vcec=MAX, ViN=7.0V
[ITH Input LOW Current -0.6 mA Vcec =MAX, V|N=0.5V
los Output Short Circuit Current (Note 2) | -60 —-150 mA Vce =MAX, VoyT=0V
Power Supply Current
Icc Total, Output HIGH 21 mA Vce = MAX, VN = GND
Total, Output LOW 7.7 mA Vce = MAX, VN = Open
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

AC CHARACTERISTICS
54/74F 54F 74F
Ta = +25°C TA =-55°C to +125°C | Ta =0°Cto 70°C
Vcec=+5.0V Vec=50V+10% |Vcc=5.0V+10%
CL =50 pF Cp =50 pF Cp =50 pF
Symbol Parameter Min Max Min Max Min Max Unit

tPLH Propagation Delay 24 5.0 20 7.0 24 6.0 ns
tPHL Propagation Delay 15 4.3 15 6.5 1.5 5.3 ns

FAST AND LS TTL DATA

4-11




@ MOTOROLA

MC54/74F11
TRIPLE 3-INPUT AND GATE

TRIPLE 3-INPUT AND GATE
FAST™ SCHOTTKY TTL

=]
]
5]
=]
B

J SUFFIX
ﬂi CERAMIC
CASE 632-08

i

_.

[~]
w
>
o

[=]
~

[o]
4
o

N SUFFIX
PLASTIC
CASE 646-06

D SUFFIX
14 SoIC

CASE 751A-02

ORDERING INFORMATION

MC54FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD soIC

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 5.5 \
TA Operating Ambient Temperature Range 54 -55 25 125 °C

74 0 25 70

IoH Output Current — High 54,74 -1.0 mA

loL Output Current — Low 54,74 20 mA
FAST AND LS TTL DATA
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MC54/74F11

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 Vv Guaranteed Input LOW Voltage
ViK Input Clamp Diode Voltage -1.2 \ Vcec =MIN, iy =-18 mA
VOH Output HIGH Voltage 54,741 25 \ loH=-1.0mA Voc =450V
74 27 v IoH =-1.0mA Vee =475V
VoL Output LOW Voltage 0.5 v loL=20mA Vce =MIN
I Input HIGH Current 20 pA Vecec=MAX, ViN=27V
0.1 mA Vcec =MAX, VIN=7.0V
i Input LOW Current -0.6 mA Vce =MAX, ViN=05V
los Output Short Circuit Current (Note 2) -60 -150 mA Vce =MAX, VoyT =0V
Power Supply Current
Icc Total, Output HIGH 6.2 mA Vce = MAX, VN =Open
Total, Output LOW 9.7 mA Vce = MAX, Viy = GND

NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

AC CHARACTERISTICS
54/74F 54F 74F
TA = +25°C Ta =-55°Cto +125°C | Tp =0°C to 70°C
Vec=+5.0V Vec=5.0V+10% |Vcc=50V+10%
Cp =50 pF CL =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 3.0 5.6 25 75 3.0 6.6 ns
tPHL Propagation Delay 2.5 5.5 2.0 7.5 2.5 6.5 ns
FAST AND LS TTL DATA
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@ MOTOROLA
MC54/74F13
SCHMITT TRIGGERS DUAL 4-INPUT MC54/74F14
NAND/HEX INVERTERS

The MC54/74F13 and MC54/74F 14 contain logic gates/inverters which ac-
ceptstandard TTL input signals and provide standard TTL output levels. They

are capable of transforming slowly changing input signals into sharply de- SCHMITT TRIGGERS

fined, jitter-free output signals. Additionally, they have greater noise margin DUAL 4-INPUT

than conventional inverters. NAND/HEX INVERTERS
Each circuit contains a Schmitt trigger followed by a Darlington level shifter

and a phase splitter driving a TTL totem pole output. The Schmitt trigger uses FAST™ SCHOTTKY TTL

positive feedback to effectively speed up slow input transitions and provide

different input threshold voltages for positive and negative-going transitions.

This hysteresis between the positive-going and negative-going input thresh-
olds (typically 800 mV) is determined internally by resistor ratios and is essen-

tially insensitive to temperature and supply voltage variations. - J SUFFIX
ai CERAMIC
LOGIC AND CONNECTION DIAGRAMS CASE 632-08
14
MC54/74F13 1
Ve¢ D C NC B A 0
14] [13] [12] [11] [10] [o] [s
N SUFFIX
PLASTIC
) CASE 646-06
[
! 2 iy * > 2 L D SUFFIX
A B NC C D 0 GND soIC
CASE 751A-02
MC54/74F14
Vece A 0 A 0 A 0
[14] [1s] [12] [1e] [10] [o] [s ORDERING INFORMATION

MC54FXXJ Ceramic
MC74FXXN Plastic
) MC74FXXD SOIC

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 45 5.0 5.5 \
TA Operating Ambient Temperature Range 54 —55 25 125 °C

74 0 25 70

loH Output Current — High 54,74 -1.0 mA

loL Output Current — Low 54,74 20 mA
FAST AND LS TTL DATA

414



MC54/74F13 « MC54/74F14

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
V1+ Positive-Going Threshold Voltage 1.5 2.0 \ Vcec =50V
V- Negative-Going Threshold Voltage 0.7 1.1 \ Ve =50V
VT+-VT1- Hysteresis 0.4 0.8 \ Vcc=5.0V
ViH Input HIGH Voltage 2.0 Vv Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 \ Vecec =MIN, N =-18 mA
VOH Output HIGH Voltage 54,74 | 25 \ loH=-1.0mA | Vcc=45 |
74 | 27 v IOH=-1.0mA | Voc =475 |
VoL Output LOW Voltage 0.5 \ loL=20mA Vce =MIN
IT+ Input Current at Positive-Going Threshold -0.14 mA Vcec =50V, VN =VT+
- Input Current at Negative-Going Threshold —0.18 mA Ve =50V, ViN=VT-
I Input HIGH Current 20 uA Vecec=MAX, VIN=27V
0.1 mA Vcec =MAX, ViN=7.0V
L Input LOW Current -0.6 mA Vee =MAX, ViN=0.5V
los Output Short Circuit Current (Note 2) -60 -150 mA Vce =MAX, VoyT=0V
IcCH Power Supply Current F13 4.5 8.5
Total, Output HIGH F14 13 22
mA Vce = MAX
lccL Power Supply Current F13 7.0 10
Total, Output LOW F14 23 32
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

AC CHARACTERISTICS (C|_ = 50 pF)

54/74F 54F 74F
TA=+25°C | To=-55°Ct0o+125°C | Tp =0°Cto70°C

Vec=+5.0V Ve =5.0V+10% Vee=5.0V£10%

Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay F13 35 7.0 35 9.0 35 8.0 ns
tPHL 3.0 8.0 3.0 9.5 3.0 8.5
tPLH Propagation Delay F14 35 7.0 35 9.0 35 8.0 ns
tPHL 3.0 65 3.0 8.0 3.0 7.0

FAST AND LS TTL DATA
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MC54/74F13 « MC54/74F14

FUNCTION TABLE MC54/74F13 FUNCTION TABLE MC54/74F14
Inputs Output Input Output
A B - C D o A (o]
L X X X H L H
X L X X H H L
X X L X H
X X X L H
H H H H L

H = HIGH Voltage Level
L = LOW Voltage Level
X = Don't Care

FAST AND LS TTL DATA
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@ MOTOROLA

MC54/74F20
DUAL 4-INPUT NAND GATE

DUAL 4-INPUT NAND GATE
FAST™ SCHOTTKY TTL

mimininininin

) IE_)O i’ J SUFFIX
Ii CERAMIC

CASE 632-08
Tl ] B T o] [ "

GND
N SUFFIX
PLASTIC
CASE 646-06
D SUFFIX
14 Solic
1 CASE 751A-02
ORDERING INFORMATION
MC54FXXJ Ceramic i
MC74FXXN  Plastic f
MC74FXXD SOIC
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
vce Supply Voltage 54,74 4.5 5.0 55 \
TA Operating Ambient Temperature Range 54 -55 25 125 °C ‘
74 0 25 70 |
IoH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA
i
|
!
FAST AND LS TTL DATA i
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MC54/74F20

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
ViK Input Clamp Diode Voltage -1.2 \ Ve =MIN, IN=-18 mA
VoH Output HIGH Voltage 54,74 25 \ loH =-1.0mA Vcc =450V
74 2.7 v IoH =-1.0mA Vec =475V
VoL Output LOW Voltage 0.5 \ loL=20mA Vce =MIN
IT%] Input HIGH Current 20 uA Vee =MAX, ViN=2.7V
0.1 mA Vecec=MAX, ViN=7.0V
TN Input LOW Current -0.6 mA Voo =MAX, ViN=05V
los Qutput Short Circuit Current (Note 2) -60 -150 mA Vece =MAX, VoyT=0V
Power Supply Current
Icc Total, Output HIGH 14 mA | Voo =MAX, Viy = GND
Total, Output LOW 5.1 mA Vce = MAX, ViN = Open
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

AC CHARACTERISTICS
54/74F 54F 74F
TA=+25°C | TA=-55°Cto+125°C | Tp =0°C to 70°C
Vec=+5.0V Vec=50V+10% | Vcc=5.0V£10%
Cy =50 pF CL =50 pF Cp =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 2.4 5.0 20 7.0 24 6.0 ns
tPHL Propagation Delay 1.5 4.3 15 6.5 15 5.3 ns
FAST AND LS TTL DATA
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@ MOTOROLA

MC54/74F21
DUAL 4-INPUT AND GATE

CONNECTION DIAGRAM DUAL 4-INPUT AND GATE

FAST™ SCHOTTKY TTL
vee

[14] [1a] [re] [11] [10] [o] [e]

J SUFFIX
H. CERAMIC
CASE 632-08

N SUFFIX
PLASTIC
CASE 646-06

D SUFFIX
14 SOIC

> CASE 751A-02

ORDERING INFORMATION

MC54FXXJ Ceramic
MCT74FXXN Plastic
MC74FXXD Solic

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 5.5 \ :
TA Operating Ambient Temperature Range 54 ~55 25 125 °C |

74 0 25 70

IoH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA j
\
\
FAST AND LS TTL DATA !
\
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MC54/74F21

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 v Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 \" Veec=MIN, Iy =-18 mA
VoH Output HIGH Voltage 54,74 | 25 ) loH=-1.0mA Vcc =450V
74 | 27 v IoH=-1.0mA Vec =475V
VoL Output LOW Voltage 0.5 \ loL =20 mA Vce =MIN
IIH Input HIGH Current 20 uA Vecc=MAX, VIN=27V
0.1 mA Voo =MAX, ViN=7.0V
L Input LOW Current -0.6 mA Vcec =MAX, VIN=05V
los Output Short Circuit Current (Note 2) —60 -150 mA Vce =MAX, Voyt=0V
Power Supply Current
Icc Total, Output HIGH 41 mA Ve = MAX, VN = Open
Total, Output LOW 6.4 mA Ve = MAX, ViN = GND
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

AC CHARACTERISTICS
54/74F 54F 74F
TA = +25°C TA =-55°Cto +125°C | Tp =0°C to 70°C
Vec=+5.0V Vee =5.0V£10% Vce =50V £10%

Cp =50 pF Cp =50 pF Cp =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 2.0 5.6 2.0 7.5 2.0 6.6 ns
tPHL Propagation Delay 25 5.3 2.0 75 25 6.3 ns

FAST AND LS TTL DATA
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@ MOTOROLA

MC54/74F32
QUAD 2-INPUT OR GATE

QUAD 2-INPUT OR GATE
FAST™ SCHOTTKY TTL

| - J SUFFIX
Hi CERAMIC
CASE 632-08

N SUFFIX
PLASTIC
CASE 646-06
D SUFFIX ‘
i S0IC
] CASE 751A-02

ORDERING INFORMATION

MC54FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD Solic

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 54,74 45 5.0 5.5 Vv
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
I0H Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA
|
FAST AND LS TTL DATA
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MC54/74F32

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 ) Vce =MIN, IN=-18 mA
VOH Output HIGH Voltage 54,74 25 v IoH =-1.0mA Ve =4.50V
74 | 27 v IoH =-1.0mA Voo =475V
VoL Output LOW Voltage 0.5 \ loL=20mA Vce =MIN
IIH Input HIGH Current 20 A Vecec=MAX, VIN=27V
0.1 mA Vecec=MAX, VIN=7.0V
L Input LOW Current -0.6 mA Veec=MAX, VIN=0.5V
los Output Short Circuit Current (Note 2) -60 -150 mA Vce =MAX, Voyt=0V
Power Supply Current
Icc Total, Output HIGH 9.2 mA | Voo =MAX, ViN=4.5V
Total, Output LOW 15.5 mA Vce = MAX, VN = GND
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

AC CHARACTERISTICS
54/74F 54F 74F
Ta = +25°C Ta =-55°Cto +125°C | TA =0°C to 70°C
Vec=+5.0V Vce =5.0V+£10% Vec =5.0V£10%
Cp =50 pF Cy =50 pF Cp =50 pF
Symbol Parameter Min Max Min Max Min Max Unit

tPLH Propagation Delay 3.0 5.6 3.0 75 3.0 6.6 ns
tPHL Propagation Delay 3.0 5.3 25 75 3.0 6.3 ns

FAST AND LS TTL DATA
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@ MOTOROLA

MC74F37
QUAD 2-INPUT NAND BUFFER

QUAD 2-INPUT
NAND BUFFER

V¢ A B Y A B ¥ FAST™ SCHOTTKY TTL

£
Ui
E

J SUFFIX
CERAMIC
CASE 632-08
1] 2] [a] Lo [=] Le] [2] 1
A B Y A B Y GND
N SUFFIX
PLASTIC
“ CASE 646-06
1
/ D SUFFIX
14\& Soic
1

CASE 751A-02

ORDERING INFORMATION

MC74FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD SOIC

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

Vce Supply Voltage 74 45 5.0 55 \

TA Operating Ambient Temperature Range 74 0 25 70 °C

IOH Output Current — High 74 -15 mA

loL Output Current — Low 74 64 mA
FAST AND LS TTL DATA
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MC74F37

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 \% Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voitage
VIK Input Clamp Diode Voltage -1.2 \ Vcec =M, iy =-18 mA
74 20 \ loH=-15mA VoG =450V
VOH Output HIGH Voltage 74 2.4 \ loH =-1.0mA
74 27 \ loH=-1.0mA Vecc =475V
VoL Output LOW Voltage 0.55 \ loL =64 mA Vce =MIN
WH Input HIGH Current 20 uHA Vee =MAX, ViN=2.7V
0.1 mA Vec =MAX, ViN=7.0V
L Input LOW Current -1.2 mA Vec=MAX, VIN=05V
los Output Short Circuit Current (Note 2) -100 -225 mA Vce =MAX, Voyt=0V
Power Supply Current
Icc Total, Output HIGH 6 mA Vce = MAX, V| = GND
Total, Output LOW 33 mA Vce = MAX, V|N = Open
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

AC CHARACTERISTICS
74F 74F
TA = +25°C TA =0°C to 70°C
Voc=+5.0V Vec =50V +10%
CL =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Unit
tPLH Propagation Delay 1.5 5.5 15 6.5 ns
tPHL Propagation Delay 1.0 4.5 1.0 5.0 ns
FUNCTION TABLE
Inputs Output
A B Y
L L H
L H H
H L H
H H L
H = HIGH Voltage Level
L = LOW Voltage Level
X =Don't Care
FAST AND LS TTL DATA

4-24
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MC74F38
QUAD 2-INPUT NAND BUFFER,
OPEN COLLECTOR

QUAD 2-INPUT NAND BUFFER,
OPEN COLLECTOR

FAST™ SCHOTTKY TTL

V¢ A B A B Y

Y
14] [13] [12] [n] [10] [e] [e]

O

|£|D» ‘_E'DJ - R
) Ii CERAMIC
! CASE 632-08
14
1
T W Ik
A B Y A B Y GND
N SUFFIX
PLASTIC
CASE 646-06
D SUFFIX |
14 SoIC ;
1 CASE 751A-02 |
|
ORDERING INFORMATION
MC74FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD SolICc
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 74 4.5 5.0 5.5 \
TA Operating Ambient Temperature Range 74 0 25 70 °C
loL Output Current — Low 74 64 mA
FAST AND LS TTL DATA
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MC74F38

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 Vv Guaranteed Input LOW Voltage
ViK Input Clamp Diode Voltage -1.2 \" Vee =MIN, )y =-18 mA
VoL Output LOW Voltage 0.55 v loL=64mA I Vce =MIN
20 pA Vecc=MAX, VIN=2T7V
7] Input HIGH Current o1 A Voo = MAX, Vi = 7.0V
hL Input LOW Current -1.2 mA Vcec =MAX, ViN=0.5V
IoH Output HIGH Current 250 pA \\;ﬁ_‘C:th:\:\“ ,\/\gh:h:n‘:\);
Power Supply Current

Icc Total, Output HIGH 7.0 mA Vce = MAX, VIN = GND

Total, Output LOW 30 mA Vee = MAX, VN = Open

NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.

AC CHARACTERISTICS
74F 74F
TaA = +25°C TA =0°C to 70°C
Vec=+50V Vee=5.0V+10%
Cp =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Unit
tPLH Propagation Delay 75 12.5 7.5 13 ns
tPHL Propagation Delay 1.0 5.0 1.0 5.5 ns
FUNCTION TABLE
Inputs Output
A B Y
L L H
L H H
H L H
H H L
H = HIGH Voltage Level
L = LOW Voltage Level
X =Don't Care
FAST AND LS TTL DATA
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MC74F40
DUAL 4-INPUT NAND BUFFER

DUAL 4-INPUT NAND BUFFER
FAST™ SCHOTTKY TTL

S
o]
>
@
Z
S
o
o

r’ J SUFFIX
CERAMIC
CASE 632-08

1] (2] 3] Le] [s] Le] |7 "
Y

N SUFFIX
PLASTIC
CASE 646-06

D SUFFIX
14 SOIC

y CASE 751A-02

ORDERING INFORMATION

MC74FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD SOIC i

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit ‘
Vce Supply Voltage 74 4.5 5.0 5.5 \ :
TA Operating Ambient Temperature Range 74 0 25 70 °C ‘
IoH Output Current — High 74 -15 mA i
loL Output Current — Low 74 64 mA i

FAST AND LS TTL DATA
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MC74F40

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
ViK Input Clamp Diode Voltage -1.2 \ Vce =MIN, |y =-18 mA
VOH 74 | 20 v IoH =-15mA Voo =450V
Output HIGH Voltage 74 24 \" loH=-1.0mA
74 | 27 v IoH =-1.0 mA Ve =475V
VoL Output LOW Voltage 0.55 \ loL =64 mA Vce =MIN
IH Input HIGH Current 20 A Vec=MAX, ViN=27V
0.1 mA Vcc=MAX, VIN=7.0V
L Input LOW Current -1.2 mA Vcec =MAX, VIN=0.5V
los Output Short Circuit Current (Note 2) -100 -225 mA Ve = MAX, Voyt=0V
Power Supply Current
Icc Total, Output HIGH 4 mA Vce = MAX, VN = GND
Total, Output LOW 17 mA Ve = MAX, ViN = Open
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

AC CHARACTERISTICS
74F 74F
Ta = +25°C Ta =0°C to 70°C
Vec=+5.0V Vee =5.0V+10%
Cp =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Unit
tPLH Propagation Delay 1.5 6.0 1.5 7.0 ns
tPHL Propagation Delay 1.0 5.0 1.0 55 ns
FUNCTION TABLE
Inputs Output
A B c D Y
L X X X H
X L X X H
X X L X H
X X X L H
H H H H L
H = HIGH Voltage Level
L = LOW Voltage Level
X =Don’t Care
FAST AND LS TTL DATA
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MC54/74F51
DUAL 2-WIDE 2-INPUT, 2-WIDE
3-INPUT AND-OR-INVERT GATE

CONNECTION DIAGRAM
Vo¢ 1IC 1B 1F 1E 1D 1Y

[l [s] [zl [l fiol o1 [o]
= |

DUAL 2-WIDE 2-INPUT, 2-WIDE
3-INPUT AND-OR-INVERT GATE

FAST™ SCHOTTKY TTL

F J SUFFIX
1] L] o] Lof [s] Le] [] f CASE 6320
1A 24 28 2 20 2Y GND 14 08

FUNCTION TABLE

N SUFFIX
For 3-Input Gates For 2-Input Gates PLASTIC
Inputs Inputs | Output Inputs Output CASE 646-06
A|B|(C|D|E|F 1Y AlB|C]|D 2y
HI|{H]|X|X]|X L H H X X L
X|X]H|H|H L XX |H|H L D SUFFIX
Soic
All other combinations H All other combinations H CASE 751A-02
H = HIGH Voltage Level
L = LOW Voltage Level
X = Don't Care ORDERING INFORMATION
MC54FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD SOIC
LOGIC SYMBOL
1 1A 2A
1B 2
12%c - e v
13 1Y 8 2Y 6
9 1D 2C
10E 490
11 iF 5
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 5.5 \
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
IoH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA
FAST AND LS TTL DATA
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MC54/74F51

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits

Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 \ Vecc =MIN, IN=-18 mA
VOH Output HIGH Voltage 54,74 25 v loH=-1.0mA Vecc =450V

74 2.7 v loH=-1.0mA Vcc =475V
VoL Output LOW Voltage 0.5 \ loL=20mA Vce =MIN
H Input HIGH Current 20 A Vecc =MAX, VIN=2.7V

0.1 mA Vecc=MAX, VIN=7.0V
[ITR Input LOW Current -0.6 mA Vecc =MAX,VIN=0.5V
los Output Short Circuit Current (Note 2) —60 -150 mA Vee = MAX, Voyt =0V
Icc Total Supply Current IccH 1.8 3.0 A V|N = GND VoG = MAX
lccL 5.5 75 VIN=45V
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

AC ELECTRICAL CHARACTERISTICS

54/74F 54F 74F
Ta = +25°C TA =-55°C to +125°C TA=0°Cto +70°C
Vec=+5.0V Vec =50V +10% Vecc=5.0V+£10%
Cy =50 pF CL =50pF CL =50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay 2.0 55 1.5 75 1.5 6.5
tPHL A,B,C,D,E, F tonY 1.0 4.0 1.0 55 1.0 45 ne

FAST AND LS TTL DATA
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MC54/74F64
4-2-3-2-INPUT

AND-OR-INVERT GATE

4-2-3-2-INPUT
AND-OR-INVERT GATE

M
vee FAST™ SCHOTTKY TTL

14] [a] [r2] [11] o] [o] [e]

) F’ J SUFFIX
Ii CERAMIC
I CASE 632-08

L Led [e] [af [s] Le] [7] i

GND

N SUFFIX
PLASTIC
CASE 646-06
D SUFFIX
" solc
) CASE 751A-02

ORDERING INFORMATION

MC54FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD SoIC

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 54,74 4.5 5.0 5.5 \
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70 i
IoH Output Current — High 54,74 -1.0 mA \
loL Output Current — Low 54,74 20 mA ‘

FAST AND LS TTL DATA
4-31



MC54/74F64

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voitage
VIK Input Clamp Diode Voltage -1.2 \ Vcec =MIN, iy =-18 mA
VOH Output HIGH Voltage 54,74 25 \Y loH =-1.0mA Vcc =450V
74 27 v IoH=-1.0mA Voo =475V
VoL Output LOW Voltage 0.5 v loL=20mA Vce =MIN
i+ Input HIGH Current 20 A Vece =MAX, ViN=27V
0.1 mA Vecec=MAX, ViN=7.0V
hie Input LOW Current -0.6 mA Vcc =MAX, VIN=0.5V
los Output Short Circuit Current (Note 2) -60 -150 mA Vce = MAX, Voyt=0V
Power Supply Current
Icc Total, Output HIGH 2.8 mA Vee = MAX, Vi = GND
Total, Output LOW 47 mA Vce = MAX, V|N = Note 3

NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

3. IccL is measured with all inputs of one gate open and remaining inputs grounded.

AC CHARACTERISTICS
54/74F 54F 74F
TA = +25°C TA =-55°C to +125°C | Tp = 0°C to 70°C
Ve =+5.0V Vecc=50V+10% |Vcc=50V+10%

CL =50 pF Cp =50 pF Cp =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 25 6.5 25 8.5 25 75 ns
tPHL Propagation Delay 15 4.5 1.5 6.5 1.5 55 ns

FAST AND LS TTL DATA
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MC54/74F74
DUAL D-TYPE POSITIVE
EDGE-TRIGGERED FLIP-FLOP

The MC54/74F74 is a dual D-type flip-flop with Direct Clear and Set inputs
and complementary (Q, Q) outputs. Information at the input is transferred to

the outputs on the positive edge of the clock pulse. Clock triggering occurs at DUAL D-TYPE POSITIVE
avoltage level of the clock pulse and is not directly related to the transition time EDGE-TRIGGERED FLIP-FLOP
of the positive-going pulse. After the Clock Pulse input threshold voltage has

been passed, the Data input is locked out and information present will not be FAST™ SCHOTTKY TTL

transferred to the outputs until the next rising edge of the Clock Pulse input.

, J SUFFIX
CONNECTION DIAGRAM ﬂi CERAMIC
14
1

e ESD > 4000 Volts

_ _ _ CASE 632-08
Vcc Cp2 D2 CPp Spp Q2 Q@

[14] [1a] [re] [1n] [10] [o] [s]
l [ [ L

3
) Dy Cp1 Qi— CP2SD2 Qy
CP{Spy Qq Dy Cpz Q@

N SUFFIX
PLASTIC
CASE 646-06

Ll L2f (] Led Ls] Lef [2]

Cpt Dy CPy Sp Qp Q@ GND

« D SUFFIX 1
» S0IC

) CASE 751A-02
FUNCTION TABLE (Each Half) :
Input Outputs “
ORDERING INFORMATION
@ tp @th+1
— MC54FXXJ Ceramic
D Q Q MC74FXXN  Plastic
L L H MC74FXXD SOIC
H H L
Asynchronous Inputs:
LOW Input to Sp sets Q to HIGH level LOGIC SYMBOL

LOW Input to Cp sets Q to LOW level
Clear and Set are independent of clock

Simultaneous LOW on C_)D and éD makes both Q and Q HIGH 1 1’
- Sp1 SD2
H = HIGH Voltage Level L -
L = LOW Voltage Level 2 b1 0 5 12 _J D2 02 9
tn = Bit time before clock pulse 3—1CP4 11— CP2
ty + 1 = Bit time after clock pulse Q4 Qp
6
Cp1 Cp2 8
1 13
Vce=PIN 14
GND=PIN7

FAST AND LS TTL DATA
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MC54/74F74

LOGIC DIAGRAM

e Sl I
0 —PDo—a—+K —C%

e —>o
Sp
Co
NOTE:

This diagram is provided only for the understanding of logic operations and‘should not be used to estimate propagation delays.

%

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.50 5.0 5.50 \
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
IoH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 \ IIN=-18 mA Vce =MIN
54,74 | 25 3.4 v IoH =~1.0 mA Voo =4.50 V
VOH Output HIGH Voltage 74 27 3.4 \ IoH=-1.0mA Vcc =475V
VoL Output LOW Voltage 0.35 0.5 \ loL =20mA Vcec =MIN
iH Input HIGH Current 20 HA VIN=27V Vee = MAX
100 nA VIN=7.0V
Input LOW Current
L (CP and D Inputs) -0.6 mA VIN =0.5V Ve = MAX
(Cp and Sp Inputs) -1.8 mA
los Output Short Circuit Current (Note 2) -60 -150 mA Vout=0V Vce = MAX
Icc Power Supply Current 10.5 16 mA Vep=0V Ve = MAX

NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges.
2. Not more then one output should be shorted at a time, nor for more than 1 second.

FAST AND LS TTL DATA
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AC CHARACTERISTICS

MC54/74F74

FAST AND LS TTL DATA

4-35

54/74F 54F 74F
TA = +25°C Ta =-55°Cto +125°C | Tp =0°Cto 70°C
Vee=+5.0V Vee=5.0V+10% Vecc =5.0V+£10%
CL =50 pF CL =50 pF CL=50pF
Symbol Parameter Min Max Min Max Min Max Unit
fmax Maximum Clock Frequency 100 100 100 MHz
tPLH Propagation Delay 3.8 6.8 3.8 8.5 3.8 7.8
tPHL CPpto Qpor Qp 4.4 8.0 4.4 10.5 4.4 9.2 ne
tPLH Propagation Delay 2.5 6.1 25 8.0 25 71
tPHL Cpn of Spn to Qn or Qpn 3.5 9.0 35 1.5 35 10.5 ne
AC OPERATING REQUIREMENTS
54/74F 54F 74F
Ta = +25°C Ta =-55°C to +125°C | Tp = 0°C to +70°C
Veg=+5.0V Vee=50V10% |Vgoe =5.0V£10%
Symbol Parameter Min Typ Max Min Max Min Max Unit
tg(H) Setup Time, HIGH or LOW 2.0 3.0 2.0
ts(L) Dy to CPpy 3.0 4.0 3.0
th(H) Hold Time, HIGH or LOW 1.0 2.0 1.0 ne
th(L) Dp to CPpy 1.0 2.0 1.0
tw(H) CPp, Pulse Width, HIGH 4.0 4.0 4.0
tw(L) or LOW 5.0 6.0 5.0 ne
tw(L) Cpn or Spn Pulse Width, LOW 4.0 4.0 40 ns
trec —g;";‘:g;"?f cp 2.0 3.0 20 ns
/,




@ MOTOROLA

MC54/74F85
4-BIT MAGNITUDE COMPARATOR

The MC54/74F85 is a 4-Bit Magnitude Comparator which compares two

4-Bitwords (Ag-A3, Bo-B3), A3, B3beingthe mostsignificantinputs. Operation
is not restricted to binary codes; the device will work with any monotonic code.
Three Outputs are provided: “A greater than B” (OA > B), “A less than B” (0a

<B),"AequaltoB”(0A =p). Three Expanderinputs,|p>B, IA<B.|A=B,allow 4-BIT MAGNITUDE COMPARATOR
cascading without external gates. For proper compare operation, the Expan-
der Inputs to the least significant position must be connected as follows: I < FAST™ SCHOTTKY TTL

B=IA>B=L,|IA=B=H. Forserial(ripple) expansion the 0A > B, 0A < g Outputs
are connected respectively to the Ip > g and 1A = B inputs of the next most sig-
nificant comparator, as shown in Figure 1. Refer to applications section of

data sheet for high speed method of comparing large words.

e High Impedance NPN Base Inputs for Reduced Loading (20 pA in

HIGH and LOW States) é:g:&:’é
e Magnitude Comparison of any Binary Words CASE 620-09
e Serial or Parallel Expansion Without Extra Gating
e ESD > 4000 Volts
CONNECTION DIAGRAM
N SUFFIX
Vee A3 B Ap A By Ay By PLASTIC
6] [15] [1a] [13] [re] [11] [o] [o] CASE 648-08
D SUFFIX
SOIC
CASE 751B-03

L) Lol Lsf L] Ls] [e] L2] L]
B3 Ia<e A= Ia>B A>B A=B A<B GND
ORDERING INFORMATION
MC74FXXJ Ceramic

MC74FXXN Plastic
MC74FXXD SOIC

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 45 5.0 5.5 \
TA Operating Ambient Temperature Range 54 -55 25 125 °C

74 0 25 70
IoH Output Current— High 54,74 -1.0 mA
‘oL Output Current— Low 54,74 20 mA
FAST AND LS TTL DATA

4-36



MC54/74F85

FUNCTION TABLE
Comparing Inputs Expansion Inputs Outputs
A3, B3 Aj, Bo A1, By A, Bg IA>B IaA<B IaA=B A>B A<B A=B
A3>Bg X X X X X X H L L
Az < B3 X X X X X X L H L
Az =B3 Ao >Bo X X X X X H L L
Az =B3 A2 <Bo X X X X X L H L
A3 =Bj3 Ao =By A1>By X X X X H L L
A3 =Bg Ao =Bo A1 <By X X X X L H L
A3=B3 Az =Bo A1 =By Ag>Bg X X X H L L
A3z=B3 Ao =Bp Aq=B4 Ag <Bp X X X L H L
A3 =B3 A2 =Bo A1 =B4 Ag=Bg H L L H L L
A3 =B3 Ao =Bo A1 =Bq Ap=Bg L H L L H L
A3=B3 Ao =Bo Aq =By Ag=Bg L L H L L H
A3 =Bg Ao =Bo A1 =B4 Ap=Bg X X H L L H
A3 =Bg A2 =Bo A1 =By Ap=Bg H H L L L L
A3=B3 | A2=By | Aq=Bq Ag=Bg L L L H H L
H = HIGH Voltage Level
L = LOW Voltage Level
X = Don’t Care
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
Limits -
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 Vv Vece =MIN, iy =-18 mA
VOH Output HIGH Voltage 54,74 2.5 \ IoH=—-1.0mA | Vcc =450V
74 27 Voo =475V
VoL Output LOW Voltage 0.5 \ loL=20mA, Vcc =MIN
IH Input HIGH Current 20 pA Vece=MAX, ViN=27V
0.1 mA Vcc=0V,VIN=T7.0V
iL Input LOW Current -20 A Vee =MAX, ViN=05V
los Output Short Circuit Current (Note 2) -60 -150 mA Ve = MAX, VoyTt =0V
Total Supply Current
Icc HIGH VN = HIGH 50 mA | Voo = MAX
LOW Ap=Bp=1a.8=GND: InAsB=1aA<B=45V 54
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

FAST AND LS TTL DATA

4

-37



(MSB) Byg By
Azs Ay
B2 K The parallel expansion scheme shown in Figure 1 demon-
Aoz A2 strates the most efficient general use of these comparators.
Ba1 ‘ 21 A<B In the parallel expansion scheme, the expansion inputs can
:2‘ 1 :=§ Ne be used as a fifth input bit position except on the least signifi-
20 2 > cant device which must be connected as in the Serial
:20 e Scheme. The expansion inputs are used by labelling Ia>B
© |: =: asan“A”input,Ia<Basa“B”inputand setting o= low. The
A s ‘F85 can be used as a 5-bit comparator only when the out-
19 A°8 puts are used to drive the (Ap-Ag) and (Bg-Bg) inputs of
another ‘F85 device. The parallel technique can be ex-
5 . panded to any number of bits as shown in Table 1.
18
Atg A3
By7 By
A7 A2
Byg By A<B
Me | A A= NC
Bi5 By A>B
A5 A
Byg :A <B
L—— 'A"B
Aa Ia>g
B3 B3 — 8
A3 Ag A3
Bio B )
A2 k2 ho
Byy By A<B By A<B p——r
Aty M A-B NC A A-B
Byo ig YY) I By A>B f—ou
Ao Ay
By <8 A<B
L —-—1 a=B ——1 A-B
Ag =1 >8 —] A>B
Bg By
Ag | A3
B; By
Ay Ay
Bg By A<B
Ag A A=B NG
8 % A-8 Table 1
As Ay
By :A B Word Number of | Typical Speeds
L ATB Length Packages 74F
Ay A>B
1-4 Bits 1 12ns
5-25 Bits 2-6 22ns
By 8y
A3 K 25-120 Bits 8-31 34ns
By B2
A2 A2
By By A<B
Ay A A=B
(LsB) Bg By A>B
1" S
L= la<g
H a=8
L—— Ia>B

MC54/74F85

Figure 1. Comparison of Two 24-Bit Words

FAST AND LS TTL DATA
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AC ELECTRICAL CHARACTERISTICS

MC54/74F85

54/74F 54F 74F
TA = +25°C TA =-55°C to +125°C Ta =0°C to + 70°C
Vee=+5.0V Vee=5.0V+10% Vee =5.0V£10%

CL =50 pF CL =50 pF Cp =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH A or B Input to 6.0 1 5.5 14 5.5 13
tPHL A < B, A > B Output 6.0 14 55 16.5 55 15.5 "
tPLH Aor B Input to 55 1.5 5.0 15 5.0 14
tPHL A =B Output 7.0 14 6.5 15.5 6.5 14.5 "
tPLH IA<B and Ia=p Input 3.0 7.5 25 10 25 9.0
tPHL to A>B Output 3.0 9.0 25 1 25 10 "
tPLH IA=B Input to 25 7.0 2.0 10 2.0 9.0
tPHL A =B Output 35 10 25 13 25 12 e
tPLH IA>B and Io=p Input 3.0 8.0 3.0 10.5 3.0 9.5
tPHL to A<B Output 3.0 9.0 2.0 10.5 2.0 9.5 "

TheexpansioninputsasB, |A=B, and IA<B are the least sig-
nificant bit positions. When used for series expansion, the
A>B, A=B, and A<B outputs of the least significant word are
connectedtothe correspondinglasB, |A=B, and IA<B inputs of
the next higher stage. Stages can be added in this manner
to any length, but a propagation delay penalty of about 15 ns

is added with each additional stage. For proper operation the
expansion inputs of the least significant word should be tied
as follows: IA>B = LOW, Io=g = HIGH, and Ipo<g = LOW.

D
Az (19) {
|
B (] 1 % >
L) A>B
Ay (13) 1]
[ = =
8 (] g pil
IA<B @ '+ ©
la=p @) | A=B
A>B (4 S
Ay (12) pu
1 114
By (1) h t 0
A<B
i
Ay (10) —
B @ —
D
NOTE:

This diagram is provided only for the understanding of logic operations and should not be used
to estimate propagation delays.

Figure 2. Logic Diagram

FAST AND LS TTL DATA
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@ MOTOROLA
MC54/74F86

QUAD 2-INPUT
EXCLUSIVE-OR GATE

QUAD 2-INPUT
EXCLUSIVE-OR GATE

FAST™ SCHOTTKY TTL

Vee

[1] [1s] [12] [11] [1o] o] [e]

[)D‘] ( J SUFFIX
ii CERAMIC

CASE 632-08

) 7.
L) Lef Go] Led Ls] Le] L2]

GND

E

14

N SUFFIX
PLASTIC
CASE 646-06

D SUFFIX
14 SOIC
CASE 751A-02

ORDERING INFORMATION

MC54FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD SoIC

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

Vee Supply Voltage 54,74 4.5 5.0 5.5 v

TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70

loH Output Current — High 54,74 -1.0 mA

loL Output Current — Low 54,74 20 mA

FAST AND LS TTL DATA
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MC54/74F86

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 \ Vcec =MIN, |y =-18 mA
VOH Output HIGH Voltage 54,74 25 34 \Y loH=-1.0mA Vo =450V
74 2.7 3.4 v IoH =-1.0mA Vec =475V
VoL Output LOW Voltage 0.35 0.5 \ loL =20 mA Vce =MIN
I Input HIGH Current 20 pA Vcc =MAX, ViN=2T7V
100 MA Vcc=MAX, VIN=7.0V
IiL Input LOW Current -0.6 mA Vce =MAX, ViN=0.5V
los Output Short Circuit Current (Note 2) -60 -150 mA Vce =MAX, VoyT=0V
15 23 1-Input HIGH
Icc Power Supply Current mA 1-Input LOW Voo = MAX
18 28 Inputs LOW
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges.

2. Not more than one output should be shorted at a time, nor for more than 1 second.

AC CHARACTERISTICS
54/74F 54F 74F
Ta = +25°C Ta =-55°C to +125°C TA =0°C to 70°C
Vec =450V Veoe =50V £10% Vee =50V £10%

Cy =50 pF Cy =50 pF CL =50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay 3.0 4.0 55 25 7.0 3.0 6.5
tPHL (Other Input LOW) 3.0 4.2 5.5 3.0 7.0 3.0 6.5 ns
tPLH Propagation Delay 35 5.3 7.0 3.5 8.5 35 8.0
tPHL (Other Input HIGH) 3.0 4.7 6.5 3.0 8.0 3.0 7.5 ne

FAST AND LS TTL DATA
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@ MOTOROLA

MC54/74F109
DUAL JK POSITIVE

EDGE-TRIGGERED FLIP-FLOP

The MC54/74F109 consists of two high-speed, completely independent
transition clocked JK flip-flops. The clocking operation is independent of rise

and fall times of the clock waveform. The JK design allows operation as a D DUAL JK POSITIVE
flip-flop (refer to F74 data sheet) by connecting the J and K inputs together. EDGE-TRIGGERED FLIP-FLOP
FAST™ SCHOTTKY TTL

CONNECTION DIAGRAM

Voc Cp2 J2 Ko CPp Spp Q2 Qp

[16] [15] [1a] [1s] [r2] [11] [ro] [0

s [ 4 [ L ]
lco oo 8 J SUFFIX
) c CERAMIC
J[J1 Ky CPq S Q Q CASE 620-09
L [of Ls] [a] [s] [e] [7] [&]
Cpr J1 Ki CPy Spr Qi Qi GND N SUFFIX
PLASTIC
CASE 648-08

FUNCTION TABLE (Each Half)

Input Output D SUFFIX
@ th @ty+1 16« soIC
] " Q a h CASE 751B-03
L H No Change
Lot L H ORDERING INFORMATION
H H H L MCB54FXXXJ ~ Ceramic
H L Toggles MC74FXXXN  Plastic
Asynchronous Inputs: MC74FXXXD  SOIC
LOW Input to Sp sets Q to HIGH level
LOW Input to Cpy sets Q to LOW level
Clear and Set are independent of clock
Simultaneous LOW on Cpy and Sp makes both Q and Q HIGH LOGIC SYMBOL
H = HIGH Voltage Level 5 1
L =.LOW Voltage Level J, L
1, = Bit time before clock pulse
th + 1 = Bit time after clock pulse 21y Sp Q 6 14— Sp a1
4—CP 12— CP
3—-cKcDQ 7 13—cKCDO 9
1 15
Ve =PIN 16
GND=PIN8

FAST AND LS TTL DATA
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MC54/74F109

LOGIC DIAGRAM (one half shown)

X

YAN
)
Y

o PK =

o D>

NOTE:
This diagram is provided only for the understanding of logic operations
and should not be used to estimate propagation delays.

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

Vee Supply Voltage 54,74 45 5.0 5.5 Vv

TA Operating Ambient Temperature Range 54 -55 25 125 °C
54 0 25 70

IoH Output Current — High 54,74 -1.0 mA

loL Output Current — Low 54,74 20 mA

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 20 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
ViK Input Clamp Diode Voltage -1.2 \ IIN=-18 mA Vce =MIN
VOH Output HIGH Voltage 54,74 | 25 3.4 \ loH=-1.0mA Vecc =450V
74 27 3.4 \ loH=-1.0mA Vec =475V
VoL Output LOW Voltage 0.35 0.5 \ loL =20 mA Vce =MIN |
H Input HIGH Current 20 HA VIN=27V Ve = MAX ‘
100 7y VIN=7.0V ;
Input LOW Current \
liL (J, Kand CP Inputs) -0.6 mA VIN=05V Vce = MAX
(Cp and Sp Inputs) -1.8 mA
los Output Short Circuit Current (Note 2) -60 -150 mA Vout=0V Vce = MAX 1
Icc Power Supply Current 1.7 17 mA Vep=0V Vce = MAX

NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

FAST AND LS TTL DATA |
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MC54/74F109

AC CHARACTERISTICS
54/74F 54F 74F
TA = +25°C TA=-55°C 10 +125°C | T = 0°C to +70°C
Veg=+5.0V Vec=50V+10% [Vgc=5.0V+10%

CL =50 pF Cp =50 pF CL =50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
fmax Maximum Clock Frequency 100 125 70 90 MHz
tPLH Propagation Delay 3.8 5.3 7.0 3.8 9.0 3.8 8.0
tPHL CPp to Qp or Qp 4.4 6.2 8.0 4.4 10.5 4.4 9.2 ne
tPLH Propagation Delay 25 5.2 7.0 25 9.0 25 8.0
tPHL Cpn or Spn to Qp or Qn, 35 7.0 9.0 35 1.5 35 10.5 ne

AC OPERATING REQUIREMENTS
54/74F 54F 74F
Ta = +25°C Tp =-55°Ct0 +125°C | Tp = 0°C to +70°C
Vec=+50V Vee=5.0V+10% [Vcc=5.0V+10%
Symbol Parameter Min Typ Max Min Max Min Max Unit
tg(H) Setup Time, HIGH or LOW 3.0 3.0 3.0
ts(L) Jnor K to CPp 3.0 3.0 3.0
th(H) Hold Time, HIGH or LOW 1.0 1.0 1.0 ne
th(L) Jn or Kp to CPpy 1.0 1.0 1.0
tw(H) CPp, Pulse Width, HIGH 4.0 4.0 4.0
twi(L) or LOW 5.0 5.0 5.0 ne
tw(L) Cpn of Spp Pulse Width, LOW 4.0 4.0 4.0 ns
trec g;‘:?;fg;"':‘: o 20 20 20 ns
FAST AND LS TTL DATA
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DUAL JK NEGATIVE
EDGE-TRIGGERED FLIP-FLOP

The MC74F 112 contains two independent, high-speed JK flip-flops with Di-
rect Set and Clear inputs. Synchronous state changes are initiated by the fal-
ling edge of the clock. Triggering occurs at a voltage level of the clock and is
not directly related to the transition time. The J and K inputs can change when
the clock is in either state without affecting the flip-flop, provided that they are
in the desired state during the recommended setup and hold times relative to
the falling edge of the clock. ALOW signal on Sp or Cp prevents clocking and
forces Q or Q HIGH, respectively. Simultaneous LOW signals on Sp and Cp
force both Q and Q HIGH.

CONNECTION DIAGRAM

Vcc Cpt Cp2 CPa Kz Ja Spz Q2

[16] [15] [14] [1] [12] [11] [r0] [0]
= -y
K % op— [-J S0 g}
) rder qcp
J Sp Q 11K Co Q
o | | —O
Lol l2f (sl le][s]lel 2] (e]
CPy Ky J1 Spt Q4 Q Q2 GND
FUNCTION TABLE (Each Half)
Inputs Output
@ty @th+1
J K Q
L L Qn
L H L
H L H
H H Qn

Asynchronous Inputs:
LOW Input to Sp sets Q to HIGH level
LOW Input to Cpy sets Q to LOW level
Clear and Set are independent of clock
Simultaneous LOW on Cp and Sp makes both Q and Q HIGH

H = HIGH Voltage Level

L = LOW Voltage Level

tn, = Bit time before clock pulse
tn + 1 = Bit time after clock pulse

MC74F112

DUAL JK NEGATIVE
EDGE-TRIGGERED FLIP-FLOP

FAST™ SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
6 CASE 648-08

D SUFFIX
16 SOIC

1 CASE 751B-03

ORDERING INFORMATION

MC74FXXXJ  Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

LOGIC SYMBOL
i !
S,
a—s Pal—s5 1 —s 0ol
1—qCP 13 —qcCP
_— P—6 12 —
2 K Q 12 K ¢ ap—7
T 7
15 14
Vec =PIN 16
GND=PIN8

FAST AND LS TTL DATA
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MC74F112

LOGIC DIAGRAM (one half shown)

I >< 1
Q Q
—
—>Z
>
N _LTD’— = %
J [ K
cp
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 74 45 5.0 5.5 \
TA Operating Ambient Temperature Range 74 0 25 70 °C
loH Output Current — High 74 -1.0 mA
loL Output Current — Low 74 20 mA
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 Vv Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 v Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 \ IN=-18 mA Vce =MIN
74 2.5 3.4 % IoH =-1.0 MA Voc =450V

VOH Output HIGH Voltage 74 | 27 3.4 v IoH =-1.0 mA Ve =475V
VoL Output LOW Voltage 0.35 0.5 \ loL=20mA Vce = MIN
[[¥] Input HIGH Current 20 uA Veec=MAX, VIN=27V

100 uA Voo =MAX, VIN=7.0V

Input LOW Current
(J and K Inputs) -0.6 mA
mn (CP Inputs) -2.4 mA Vee = MAX, VN =05V
(Cp and Sp Inputs) -3.0 mA

los Output Short Circuit Current (Note 2) -60 ~150 mA Vco =MAX, VoyTt=0V
Icc Power Supply Current 12 19 mA Vcec =MAX, Vep=0V

NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

FAST AND LS TTL DATA
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MC74F112

AC CHARACTERISTICS

74F 74F
Ta = +25°C Ta =0°C to +70°C
Vee=+5.0V Vec =50V +10%
CL =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Unit
fmax Maximum Clock Frequency 110 MHz
tPLH Propagation Delay 2.0 6.5 2.0 7.5
tPHL CPpto Qpor Qn 2.0 6.5 2.0 7.5 ne
tPLH Propagation Delay 2.0 6.5 2.0 75
tPHL Cpn or Spn to Q or Qny 2.0 6.5 2.0 7.5 ne
AC OPERATING REQUIREMENTS
74F 74F
Tp = +25°C Ta = 0°C to +70°C
Veec=+5.0V Vee=5.0V£10%
Symbol Parameter Min Typ Max Min Max Unit
ts (H) Setup Time, HIGH or LOW 4.0 4.0
ts (L) Jn or Kn to CPpy 3.0 3.0
th (H) Hold Time, HIGH or LOW 0 0 ne
th (L) Jp or Kp to CPpy 0 0
ty (H) CPp, Pulse Width, HIGH 45 45
ty (L) or LOW 45 45 ne
tw (L) Cpn or Spn, Pulse Width, LOW 45 45 ns
:

i
i
|

FAST AND LS TTL DATA 1
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3-STATE QUAD BUFFERS

o High Impedance NPN Base Inputs for Reduced Loading

MC54/74F125
Vcc 4 4A 4 3C 3A 3Y

[14] [1a] [te] [in] [10] [o] [e]

D

Pl

=

] (2] 3] La] [

1IC 1A 1Y 2 2A

7
N

n

Y

(2]
o

MC54/74F126
Voo 4C 4A 4Y 3C 3A 3

[14] [1s] [12] [11] [10] [9] [

g
=E

=u

MC54/74F125
MC54/74F126

QUAD BUFFERS, 3-STATE
FAST™ SHOTTKY TTL

J SUFFIX
a' CERAMIC
CASE 632-08

N SUFFIX
PLASTIC
1 CASE 646-06

D SUFFIX
SOIC
) CASE 751A-02

L T2] Lad Led [s] Lol Iz
16 A Y20 24 ¥ GND ORDERING INFORMATION
MC54FXXXJ  Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
vVce Supply Voltage 54,74 4.5 5.0 5.5 Vv
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
IOH Output Current — High 54 -12 mA
74 -15
loL Output Current — Low 54 48 mA
74 64

FAST AND LS TTL DATA




Function Table MC54/74F125

MC54/74F125 « MC54/74F126

Function Table MC54/74F126

Inputs Output Inputs Output
c | al v c | al v HZ HIGH Voltage Lovel
L L L H L L X = Don't Care
L H H H H H Z = High Impedance (off)
H X z L X z
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 \ IIN=-18 mA Vece =MIN
54,74 2.4 3.4 v loH =-3.0mA Vec =450V
Vo Output HIGH Voltage 74 27 34 \ IoH=-3.0mA Vcc =475V
54 2.0 \' loH =-12mA Vecc =450V
74 2.0 v IoH =-15 mA
VoL Output LOW Voltage 54 0.55 \ loL =48 mA Vce = MAX
74 0.55 \ loL =64 mA
lozH Output Off Current 50 HA Vout =27V Ve = MAX
HIGH
lozL Output Off Current LOW -50 MA VouT=05V Vce = MAX
IIH Input HIGH Current 20 VIN=2T7V Ve = MAX
100 uA VIN=7.0V Vec=0V
1T Input LOW Current -20 uA VIN=05V Ve = MAX
los Output Short Ciru‘cuit Current Note 2 -100 —225 mA VouTt = GND Vce = MAX
IccH 24
F125 IccL 40
locz ® mA Vee = MAX
lcc IccH 30
F126 lccL 48
Iccz 39
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

FAST AND LS TTL DATA
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AC ELECTRICAL CHARACTERISTICS

MC54/74F125 « MC54/74F126

54/74F 54F 74F

TA=+25°C TA=0°Cto70°C | Tp=0°Cto +70°C

Vec=+5.0V Vee=50V+10% |Vcc= 5.0V+10%

Cp =50 pF CL =50 pF CL =50 pF
Symbol Parameter Min | Typ | Max Min Max Min Max Unit
tPLH Propagation Delay, F1251 1.5 4.0 6.0 15 7.5 15 6.5 ns
tPHL nAtonY 3.0 5.5 75 3.0 9.0 3.0 8.0
tpzH Output Enable Time 3.0 5.5 75 3.0 9.5 3.0 8.5 ns
tpzL to HIGH and LOW level 30 | 60 | 80 3.0 10 3.0 9.0
tpHZ Output Disable Time 15 | 35 | 50 1.5 7.0 1.5 6.0 ns
tPLZ from HIGH and LOW level 15 | 35 | 55 15 7.0 1.5 6.0
tPLH Propagation Delay, F126 | 1.5 40 | 65 15 8.0 1.5 7.0 ns
tPHL nA to nY 30 | 55 | 80 3.0 9.5 3.0 85
tpzH Output Enable Time 3.0 6.0 75 3.0 9.5 3.0 8.5 ns
tpzL to HIGH and LOW level 30 | 60 | 80 3.0 9.5 3.0 8.5
tPHZ Output Disable Time 20 | 45 | 65 20 8.5 20 75 ns
tpLZ from HIGH and LOW level 30 | 55 | 75 3.0 9.0 3.0 8.0

FAST AND LS TTL DATA
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QUAD 2-INPUT NAND
SCHMITT TRIGGER

The MC54/74F132 contains four 2-input NAND gates which accept stan-
dard TTL input signals and provide standard TTL output levels. They are ca-
pable of transforming slowly changing input signals into sharply defined, jit-
ter-free output signals. In addition, they have greater noise margin than
conventional NAND gates.

Each circuit contains a 2-input Schmitt trigger followed by a Darlington level
shifter and a phase splitter driving a TTL totem-pole output. The Schmitt trig-
ger uses positive feedback to effectively speed up slow input transitions and
provide different input threshold voltages for positive and negative-going tran-
sitions. This hysteresis between the positive-going and negative-going input
threshold (typically 800 mV) is determined by resistor ratios and is essentially
insensitive to temperature and supply voltage variations.

V¢ A B B Y

A
14] [13] [12] [n] [w0] [e] [s]

Y
1|_2_||%|4|_§_J[%J7
B ¥ B ¥

A A N

(o]
=]

D)

DG

(o)
o

GUARANTEED OPERATING RANGES

MC54/74F132

QUAD 2-INPUT NAND
SCHMITT TRIGGER

FAST™ SHOTTKY TTL

F’ J SUFFIX
I CERAMIC

CASE 632-08

N SUFFIX
PLASTIC
CASE 646-06
D SUFFIX
» soic
> CASE 751A-02

ORDERING INFORMATION

MC54FXXXJ  Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 5.5 Vv
TA Operating Ambient Temperature Range 54 -55 25 125 °C

74 0 25 70
IoH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA
FUNCTION TABLE
Inputs Output
A B Y
L L H
L H H
H L H
H H L
H = HIGH Voltage level
L= LOW voltage level
FAST AND LS TTL DATA
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MC54/74F132

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VT+ Positive-Going Threshold Voltage 1.5 2.0 \ Ve =50V
\'A Negative-Going Threshold Voltage 0.7 11 \ Vecec =50V
VT+-V1- | Hysteresis 0.4 0.8 \% Vecc=50V
VIH Input HIGH Voltage 20 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 \ Veec=MIN, Iy =-18 mA
VOH Output HIGH Voltage 54,74 25 \ loH=-1.0mA Vcc =450V
74 27 \" loH=-1.0mA Vec =475V

VoL Output LOW Voltage 0.5 " loL =20 mA Vce =MIN
IT+ Input Current at Positive-Going Threshold 0 pHA Vcc=50V,VIN=VT+
IT= Input Current at Negative-Going Threshold -350 pA Vcec =50V, VIN=VT-
H Input HIGH Current 20 MA | Vcc=MAX,VN=2T7V

0.1 mA Ve =MAX, ViN=7.0V
I Input LOW Current -0.6 mA Vcc=MAX,VN=0.5V
los Output Short Circuit Current (Note 2) -60 -150 mA Voo = MAX, Voyt=0V
Icc Total, Supply Current IccH 8.5 12 mA | ViN=GND Vce = MAX

lccL 13 | 195 VIN=45V
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

AC ELECTRICAL CHARACTERISTICS

4-52

54/74F 54F 74F
Ta = +25°C Ta =-55°C to +125°C Ta = 0°C to +70°C
Vog=+5.0V Vee =5.0V£10% Voo =5.0V+£10%
Cp =50 pF Cp =50 pF Cp =50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagi(ion delay 3.5 55 7.0 3.5 9.0 3.5 8.0 ns
tPHL A, BtoY 3.0 5.0 6.5 3.0 8.0 3.0 7.0
FAST AND LS TTL DATA
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MC54/74F138
1-OF-8 DECODER/
DEMULTIPLEXER

The MC54/74F138 is a high speed 1-of-8 Decoder/Demultiplexer. This de-
vice is ideally suited for high speed bipolar memory chip select address de-

coding. The multiple input enables allow parallel expansion to a 1-of-24 de- 1-OF-8 DECODER/
coder using just three F138 devices or to a 1-0f-32 decoder using four F138s DEMULTIPLEXER
and one inverter. FAST™ SHOTTKY TTL

o Demultiplexing Capability

e Multiple Input Enable for Easy Expansion

e Active Low Mutually Exclusive Outputs

¢ |nput Clamp Diodes Limit High-Speed Termination Effects

J SUFFIX
CONNECTION DIAGRAM DIP (TOP VIEW) JSuFEX
Vec Og O Oy 03 04 O5 Og CASE 620-09
6] [1s] [1a] [1s] [12] [w] [10] [o]
) N SUFFIX
PLASTIC
CASE 648-08
L L] o] Lef [s] Ll 2] [e]
A A Ay E E E3 07 GND
D SUFFIX
soIC
CASE 751B-03

ORDERING INFORMATION
MC54FXXXJ  Ceramic

LOGIC DIAGRAM

he A Ao B B2 B3 yo._piNte MC74FXXXN  Plastic
| O O GND=PIN8 MC74FXXXD  SOIC
QO =PINNUMBERS
LOGIC SYMBOL
123 456
YYIY 11N |
1 AgAq A
L IL [ 10 Tl 09 01 02 03 04 05 0 07 ‘
@Q@ ol ® & &l ® 151413121110 9 7
0 0 O 04 O3 0 O 0 VGG = PIN 16
’ ¢ ) ¢ 0 GND=PIN8

FAST AND LS TTL DATA
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MC54/74F138

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 54,74 45 5.0 5.5 Vv
TA Operating Ambient Temperature Range 54 -55 25 125 °C

74 0 25 70

IoH Output Current — High 54,74 -1.0 mA

loL Output Current — Low 54,74 20 mA
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
Limits

Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 \ Voo =MIN, iy=-18 mA
VOH Output HIGH Voltage 54,74 25 \ loH=-1.0mA Vcc =450V

74 2.7 \ loH =-1.0mA Vec =475V
VoL Output LOW Voltage 0.5 \ loL=20mA Vce =MIN
i1 Input HIGH Current 20 HA Ve =MAX, VIN=27V
0.1 mA Ve = MAX, ViN=7.0V
L Input LOW Current -0.6 mA Vecc=MAX, ViN=0.5V
los Output Short Circuit Current (Note 2) —60 —-150 mA Vee = MAX, Voyt=0V
Icc Power Supply Current 20 mA Voo = MAX

NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

AC CHARACTERISTICS
54/74F 54F 74F
Ta =+25°C TA=+25°Cto +125°C | Tp =0°C to 70°C
Levels Vec=+5.0V Ve =5.0V£10% Vee =5.0V £10%
of CL =50 pF CL =50 pF CpL =50 pF
Symbol Parameter Delay Min Max Min Max Min Max Unit
tPLH Propagation Delay, 3 3.0 7.5 3.0 12 3.0 8.5 ns
tPHL Address to Output 3.0 8.0 3.0 9.5 3.0 9.0
tPLH Enable to Output 2 3.5 7.0 3.5 1 3.5 8.0 ns
tPHL EyorEp 3.0 7.0 3.0 8.0 3.0 75
tPLH Enable to Output 3 4.0 8.0 4.0 12,5 4.0 9.0 ns
PHL E3 3.5 7.5 3.5 8.5 3.5 8.5
FUNCTIONAL DESCRIPTION
The decoder accepts three binary weighted inputs (AQ, A1, expansion of the device to a 1-0f-32 (5 lines to 32 lines)
A2) and when enabled provides eight mutually exclusive decoder with just four F138s and one inverter.
active LOW outputs (Og-O7). The F138 features three Enable The F138 can be used as an 8-output demultiplexer by
inputs, two active LOW (E4, Eo) and one active HIGH (E3). Al using one of the active LOW Enable inputs as the data input
outputs will be HIGH unless E1 and E are LOW and E3 is and the other Enable inputs as strobes. The Enable inputs
HIGH. This multiple enable function allows easy parallel which are not used must be permanently tied to their

appropriate active HIGH or active LOW states.
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MC54/74F138

FUNCTION TABLE
Inputs Outputs
Eq Ep E3 Ao A A2 (<)) 04 0, 03 04 Os Og 07
H X X X X X H H H H H H H H
X H X X X X H H H H H H H H
X X L X X X H H H H H H H H
L L H L L L L H H H H H H H
L L H H L L H L H H H H H H
L L H L H L H H L H H H H H
L L H H H L H H H L H H H H
L L H L L H H H H H L H H H
L L H H L H H H H H H L H H
L L H L H H H H H H H H L H
L L H H H H H H H H H H H L
H = HIGH Voltage Level
L = LOW Voltage Level
X = Don’t Care
Ay
Ay
A2
! ' ' Fos
A3 >°_I
A4 H
1] TGN -
Ay Ay Ay E Ag Ay Ay E Ay Ay Ay E Ay Ay Ay E
F138 F138 F138 F138
004 0y 03 04 05 Og 07 0g 01 0 03 04 O Og 07 0g 04 0 03 04 05 Og O7 0g 04 0y O3 04 05 0g 07
IAAAASAASURAAASAAS N AASASRASURADAR AR
Op [

034
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DUAL 1-OF-4 DECODER

The MC54/74F139 is a high speed Dual 1-of-4 Decoder/Demultiplexer.
The device has two independent decoders, each accepting two inputs and
providing four mutually exclusive active LOW outputs. Each decoder has an
active LOW Enable input which can be used as a data input for a 4-output de-
multiplexer. Each half of the F139 can be used as a function generator provid-
ing all four miniterms of two variables.

Multifunction Capability

Two Completely Independent 1-of-4 Decoders

Active Low Mutually Exclusive Outputs

Input Clamp Diodes Limit High-Speed Termination Effects

CONNECTION DIAGRAM

Vec Eb A A Opp O O Oap

[16] [1s] [14] [1s] [12] [11] [10] [s]

D)

1] Lo Laf Lo [s] L] Lz Ls]

Ea Aja Aa Oga O1a O2a Oz GND

LOGIC DIAGRAM

E Aga Ata Ep Ao At

—
o o of of @ o ;;]gg

Opa Ota Opa O3a Oy O O Oap

Vec=PIN16
GND=PIN8
(O =PIN NUMBERS

MC54/74F139

DUAL 1-OF-4
DECODER
FAST™ SHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

D SUFFIX
soIC
CASE 751B-03

ORDERING INFORMATION

MC54FXXXJ  Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

LOGIC SYMBOL
1 23 15 1413
b L]
E

Ag At E  AgA

09010203 09010203

T TTTT

4567 12110 9

Vg =Pin 16
GND =Pin8
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MC54/74F139

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 5.5 \
TA Operating Ambient Temperature Range 54 -55 25 125 °C

74 0 25 70

IoH Output Current — High 54,74 -1.0 mA

loL Output Current — Low 54,74 20 mA
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
Limits

Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 \ Vecec=MIN, iy=-18 mA
VOH Output HIGH Voltage 54,74 | 25 \ loH=-1.0mA Vcc =450V

74 27 \ loH=-1.0mA Vcc =475V
VoL Output LOW Voltage 0.5 \) loL=20mA Vce =MIN
IIH Input HIGH Current 20 uA Voe =MAX, VN=27V
0.1 mA | Vog=MAX, Viy=7.0V

L Input LOW Current -0.6 mA Vce=MAX, ViN=05V
los Output Short Circuit Current (Note 2) -60 -150 mA Vce = MAX, VoyT=0V
Icc Power Supply Current 20 mA Ve = MAX

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

AC CHARACTERISTICS
54/74F 54F 74F
TA = +25°C Ta = -55°C to +125°C Ta = 0°C to 70°C
Vecc=+5.0V Vee =5.0V +10% Vee =5.0V +10%
Cy =50 pF C| =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay, 3.5 7.0 25 12.0 3.0 8.5 ns
tPHL Address to Output 35 8.0 35 9.5 35 9.0
tPLH Enable to Output 3.5 7.0 3.0 9.0 35 8.0 ns
tPHL 25 6.5 25 8.0 25 75
FUNCTIONAL DESCRIPTION
The F139is a high speed dual 1-of-4 decoder/demultiplexer Each half of the F139 generates all four miniterms of two
fabricated with the Schottky barrier diode process. The device variables. These four miniterms are useful in some applica-
has two independent decoders, each of which accepts two tions, replacing multiple gate functions as shown in Figure 1,
binary weighted inputs (AQ, A1) and provide four mutually ex- and thereby reducing the number of packages required in a
clusive active LOW outputs (Og-O3). Each decoder has an ac- logic network.

tive LOW Enable (E). When E is HIGH all outputs are forced
HIGH. The enable can be used as the data input for a 4-output
demultiplexer application.
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MC54/74F139

FUNCTION TABLE
Inputs Outputs
E Ag Aq [ 04 [+ O3
H X X H H H H
L L L L H H H
L H L H L H H
L L H H H L H
L H H H H H L

H = HIGH Voltage Level
L =LOW Voltage Level
X = Don't Care

E E
Ao%:}— 0o Ao%:),%
A A
E E
w—={ -0 -0
A Aq
E
Ao%:)‘ 02
A
E E
=D L= IS
Al A

Figure 1.
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MC54/74F148
8-LINE TO 3-LINE i

PRIORITY ENCODER

The MC54/74F 148 provides three bits of binary coded output representing
the position of the highest order active input, along with an output indicating
the presence of any active input. Itis easily expanded via input and output en- 8-LINE TO 3-LINE |
ables to provide priority encoding over many bits. PRIORITY ENCODER ‘

Encodes Eight Data Lines in Priority FAST™ SHOTTKY TTL {
Provides 3-Bit Binary Priority Code |
Input Enable Capability ‘
Signals When Data Present on Any Input !
Cascadable for Priority Encoding of n Bits \

J SUFFIX |
CONNECTION DIAGRAM DIP (TOP VIEW) CERAMIC ‘
o CASE 620-09 |
Voc B0 GS i3 ip i dg A

[16] [1s] [14] [18] [12] [1n] [r0] [o] i

) N SUFFIX

PLASTIC

CASE 648-08

nBEEnEEEGEaEn
GND

s 5 lg iz E A

D SUFFIX
LOGIC DIAGRAM 16@ soic

+

1 CASE 751B-03
. 15) __
> 19 o5
N LD“_"’ & ORDERING INFORMATION
MC54FXXXJ  Ceramic
MC74FXXXN  Plastic
I | o _ MC74FXXXD SOIC
S
1 r
LOGIC SYMBOL
RUN | B >
4 L] | .
o _ 10112131 23 45 ‘
- @ 4] Aq ]
Is e ;
.
lol4 I2 13 14 15 lg I7E1
- 0o 12131415 1617 |
I {>‘T'(> |
EO Ay A Ay GS
- @ ® |
ol ; DERE |
15 9 7 6 14
1 (5) I |
3 1>
NOTE: Vcc=PIN 16
This diagram is provided only for the understanding of logic operations and should not GND =PIN8

be used to estimate propagation delays.
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MC54/74F148

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 \
TA Operating Ambient Temperature Range 54 55 25 125 °C

74 0 25 70

loH Output Current — High 54,74 -1.0 mA

loL Output Current — Low 54,74 20 mA

FUNCTIONAL DESCRIPTION

The F148 8-input priority encoder accepts data from eight erroneous information at the outputs. A Group Signal output
active LOW inputs (Ip—17) and provides a binary representa- (GS) and Enable Output (EO) are provided along with the
tion on the three active LOW outputs. A priority is assigned to three priority data outputs (A2, A1, Ag). GSis active LOW when
each input so that when two or more inputs are simultaneously any input is LOW,; this indicates when any input is active. EO
active, the input with the highest priority is represented on the is active LOW when all inputs are HIGH. Using the Enable
output, with input line 7 having the highest priority. A HIGH on Output along with the Enable Input allows cascadiﬂfor pri_c_:_r_-
the Enable Input (E1) will force all outputs to the inactive ity encoding on any number of input signals. Both EO and GS
(HIGH) state and allow new data to settle without producing are in the inactive HIGH state when the Enable Inputis HIGH.
FUNCTION TABLE

Inputs Outputs
El |lg 11 12 13 13 1§ 1lg 1z |GS|Ag Ay Ay |EO

H X X X X X X X X H H H H H

L H H H H H H H H H H H H L

L X X X X X X X L L L L L H

L X X X X X X L H L H L L H

L X X X X X L H H L L H L H

L X X X X L H H H L H H L H

L X X X L H H H H L L L H H

L X X L H H H H H L H L H H

L X L H H H H H H L L H H H

L L H H H H H H H L H H H H
H = HIGH Voltage Level; L = LOW Voitage Level; X = Don't Care

MSB e
LJ,SBLLLLLJ,J,I WAL L™
012345867 Et 012345867 Et
'F148 'F148
Ay Ay A GS EO Ay A A GS
—-j) ) G

[

—q

_ T

Ag Ay A A3 FLAG
Figure 1. Application: 16-Input Priority Encoder
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MC54/74F148

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits

Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
ViK Input Clamp Diode Voltage -1.2 \ IIN=-18 mA Vcec =MIN
VOH Output HIGH Voltage 54,74 | 25 34 v IoH=-1.0mA | Voc=4.50V

74 2.7 3.4 v loH=-1.0mA | Vcc=475V
VoL Output LOW Voltage 0.35 0.5 \ loL=20mA Vce =MIN
IH Input HIGH Current 20 MA | Vcc=MAX ViN=2T7V

100 | pA | vec=MAX,viy=70V
1o, E1 -06 | mA
R o s y Vece=MAX, ViN=05V
los Output Short Circuit Current (Note 2) -60 -150 mA Vce =MAX, Voyt=0V
Icc Power Supply Current 23 35 mA Vcec=MAX,ViN=45V
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

AC CHARACTERISTICS
54/74F 54F 74F
Ta = +25°C TA =-55°C to +125°C Ta = 0°C to 70°C
Vee=+5.0V Vec=5.0V+10% Vee =5.0V£10%
Cy =50 pF CL =50 pF CL =50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit

tPLH Propagation Delay 35 7.0 9.0 35 1 35 10
tPHL intoAp 4.0 80 | 105 4.0 13 4.0 12 "
tPLH Propagation Delay 25 5.0 6.5 25 8.5 25 7.5
tPHL Into EO 2.0 55 7.5 2.0 9.5 2.0 85 e
tPLH Propagation Delay 3.0 7.0 9.0 3.0 1 3.0 10
tPHL Into GS 2.0 6.0 8.0 2.0 10 2.0 9.0 ne
tPLH Propagation Delay 3.5 6.5 8.5 35 10.5 35 9.5
tPHL Elto Ay 3.0 6.0 8.0 3.0 10 3.0 9.0 e
tPLH Propagation Delay 25 5.0 7.0 25 9.0 25 8.0
tPHL E1toGS 3.0 6.0 75 3.0 10 3.0 8.5 ne
tPLH Propagation Delay 3.0 5.5 7.0 3.0 9.0 3.0 8.0
tPHL E1to EO 45 80 | 105 45 13 45 12 "
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8-INPUT MULTIPLEXER

The MC54/74F 151 is a high-speed 8-input digital multiplexer. It provides in
one package, the ability to select one line of data from up to eight sources. The
F151 can be used as a universal function generator to generate any logic
function of four variables. Both asserted and negated outputs are provided.

The F151 is a logic implementation of a single pole, 8-position switch with
the switch position controlled by the state of three Select inputs, S, S1, S2.
The Enable input (E) is active LOW. The logic function provided at the output

IS:

Z=EO(I0-§00§1 ~§2+I10800§1 -§2+
loeSgeS1eSo+13eSgeS1eSo+
lgeSpeSqeSo+I59SpeS1eSo+
lgeSpeS1eSo+17eSgeSqeSp)

MC54/74F151

8-INPUT
MULTIPLEXER

FAST™ SHOTTKY TTL

J SUFFIX
CONNECTION DIAGRAM DIP (TOP VIEW) CERAMIC
CASE 620-09
Vec 4 5 g 7 S S S
[16] [1s] [14] [1a] [v2] [11] [w0] [o]
) N SUFFIX
PLASTIC
CASE 648-08
njnanapopayn
3 b 4 g Z Z E GND
« D SUFFIX
SOIC
LOGIC DIAGRAM 167 CASE 751B-03
lo I b I3 g Is g Iz
Sp— >
8 >°‘T_‘ ORDERING INFORMATION
so—1>1— - y l MC54FXXXJ  Ceramic
E—> le Ly i MC74FXXXN  Plastic
MC74FXXXD  SOIC
LOGIC SYMBOL
z1z2 12— Iz
FUNCTION TABLE :3: :6
5 —5
_ Inputs _Outputs 15— g z
E s> Sy So z z 1—l3
H X X X A L 2k .
L L L L o lo i: ::) zp—s
L L L H iq 11 —oF
L L H L ip Ip 77 Egpsy 5
L L H H i3 I3 BB
L H L L [ 4 1109
L H L H Is I5
L H H L i Ig Vg =PIN 16
L H H H iz I7 GND=PIN8
H = HIGH Voltage Level; L = LOW Voltage Level; X = Don’t Care
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MC54/74F151

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit ‘
vee Supply Voltage 54,74 45 5.0 55 v ‘
TA Operating Ambient Temperature Range 54 -55 25 125 °C ;

74 0 25 70 ‘

IoH Output Current — High 54,74 -1.0 mA !

loL Output Current — Low 54,74 20 mA
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) |
Limits |

Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage i
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
ViK Input Clamp Diode Voltage -1.2 \ IIN=—-18 mA Vece =MIN
VOH Output HIGH Voltage 54,74 | 25 3.4 Y IoH =-1.0mA Ve =4.50 V i

74 27 34 \ loH=-1.0mA Vcc =475V ]
VoL Output LOW Voltage 0.35 0.5 \ loL =20 mA Vee =MIN
H Input HIGH Current 20 A Veec=MAX, ViN=2T7V
100 | pwA | Voo=MAX, ViN=7.0V

IR Input LOW Current -0.6 mA Vcc=MAX, ViN=0.5V
los Output Short Circuit Current (Note 2) -60 -150 mA Vce =MAX, Voyt=0V
Icc Power Supply Current 13.5 21 mA Vcc=MAX,VIN=45V

NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. |
2. Not more than one output should be shorted at a time, nor for more than 1 second. |
AC CHARACTERISTICS
54/74F 54F 74F
Ta = +25°C Ta =-55°C to +125°C TA =0°C to 70°C
Vec=+5.0V Vee =5.0V10% Ve =5.0 V+10%

CL =50 pF CL =50 pF Cy =50 pF

Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 4.0 8.0 3.5 10 3.5 9.0
tPHL SptoZ 3.2 6.1 3.0 8.0 3.2 7.0 ne
tPLH Propagation Delay 4.5 13 3.0 175 4.0 14
tPHL SptoZ 45 9.0 4.0 1.5 4.0 105 n
tPLH Propagation Delay 3.0 6.1 25 75 25 7.0
tPHL EtoZ 3.0 8.5 25 10.5 25 10 "
tPLH Propagation Delay 5.0 9.5 3.0 145 4.0 1
tPHL Etoz 35 7.0 3.0 9.5 35 8.0 e
tPLH Propagation Delay 25 57 25 75 25 6.5
tPHL IntoZ 15 4.0 15 6.0 1.5 5.0 "
tPLH Propagation Delay 3.0 9.5 25 1.5 25 1 ns
tPHL IntoZ 3.0 6.5 3.0 8.0 3.0 7.5
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The MC54/74F 153 is a high-speed Dual 4-Input Multiplexer with common
select inputs and individual enable inputs for each section. It can select two
lines of data from four sources. The two buffered outputs present data in the
true (non-inverted) form. In addition to multiplexer operation, the F153 can
generate any two functions of three variables. I\Dlllll,.lt'll:ll‘:::;g;
CONNECTION DIAGRAM DIP (TOP VIEW)
_ FAST™ SHOTTKY TTL
Vec Eb So W b hb b %
[16] [1s] [1a] [1a] [12] [nn] [10] [o]
) J SUFFIX
CERAMIC
CASE 620-09
Ll L2 (o] Lo Ls] Lel L] [e]
Ea St laa la Ma lpa Za GND
B LOGIC DIAGRAM ) N SUFFIX
Ealpa ha la  lBa St Sp loo Hp l» By C:é—é\STlC
GD%;@@@@ @O O @ ®|® 64808
D SUFFIX
16 Soic
b CASE 751B-03
ORDERING INFORMATION
11 TI G i1I i) MC54FXXXJ ~ Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC
Vee=PIN 16
GND=PIN8 ®
O =PINNUMBERS
2y Zp
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
\o%e} Supply Voltage 54,74 45 5.0 55 \Y
TA Operating Ambient Temperature Range 54 -55 25 125 °C'
74 0 25 70
IoH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA
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MC54/74F153

FUNCTIONAL DESCRIPTION

The MC54/74F153 is a Dual 4-Input Multiplexer. It can se-
lect two bits of data from up to four sources under the control
of the common Select Inputs (Sg, S1). The two 4-input multi-
plexer circuits have individual active LOW Enables (Eg, Ep)
which can be used to strobe the outputs independently. When
the Enables (Eg, Ep) are HIGH, the corresponding outputs (Z5,
Zp) are forced LOW.

The F153 is the logic implementation of a 2-pole, 4-position
switch, where the position of the switch is determined by the
logic levels supplied to the two Select Inputs. The logic equa-
tions for the outputs are shown below:

FUNCTION TABLE
Select Inputs Inputs (a or b) Output
So Sq Efllp 141 12 13 z
X X H X X X X L
L L L L X X X L
L L L H X X X H
H L L X L X X L
H L L X H X X H
L H L X X L X L
L H L X X H X H
H H L X X X L L
H H L X X X H H

H = HIGH Voltage Level; L = LOW Voltage Level; X = Don't Care

Zg= Ea*(lpa®*S1+S0+11a*S1+S0+
I2a * S1¢Sg +13a * S1 ¢ So)

Zp= Epe(lob*S1°Sp+11pb=51°So+
I2b * S1Sp + I3p * S1 ¢ So)

The F153 can be used to move data from a group of regis-
ters to a common output bus. The particular register from
which the data came would be determined by the state of the
Select Inputs. A less obvious application is as a function gen-
erator. The F153 can generate two functions of three vari-
ables. This is useful for implementing highly irregular random
logic.

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits

Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 v Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 \ IIN=-18 mA, Vcc = MIN
VOH Output HIGH Voltage 54,74 25 \ loL=-1.0mA Ve = 4.50V

74 2.7 \ loL=-1.0mA Vcc =475V
VoL Output LOW Voltage 0.5 v loL=20mA Vce =MIN
m Input HIGH Current 20 MA | VIN=2T7V,Voe = MAX

0.1 mA VIN=7.0V,Vcc = MAX
[ITR Input LOW Current -0.6 mA VIN=0.5V,Vce = MAX
los Output Short Circuit Current (Note 2) -60 -150 mA VouTt =0V, Vcc = MAX
Icc Power Supply Current 20 mA VIN = GND, Vo = MAX
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.

2. Not more than one output should be shorted at a time, nor for more than 1 second.
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MC54/74F153

AC CHARACTERISTICS
54/74F 54F 74F
TA = +25°C Ta =-55°C to +125°C TA =0°C to 70°C
Vec=+5.0V Vce =5.0V £10% Vce =5.0V +10%
CL =50 pF CL =50 pF Cp =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 45 105 4.5 14 4.5 12 ns
tPHL SphtoZp 35 9.0 3.5 1 3.5 105
tPLH Propagation Delay 4.5 9.0 45 1.5 45 10.5 ns
tPHL EntoZ, 3.0 7.0 25 9.0 25 8.0
tPLH Propagation Delay 3.0 7.0 25 9.0 3.0 8.0 ns
tPHL IhtoZ, 3.0 6.5 25 8.0 25 7.5
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QUAD 2-INPUT MULTIPLEXER

The MC74F157A is a high-speed quad 2-input multiplexer. Four bits of data
from two sources can be selected using the common Select and Enable in-
puts. The four buffered outputs present the selected data in the true (non-in-
verted) form. The F157A can also be used to generate any four of the 16 differ-
ent functions to two variables.

e AC Enhanced Version of the F157

CONNECTION DIAGRAM DIP (TOP VIEW)

Vec E loc Me Z log hd  Zd

[1] [ts] [1a] [1a] [re] [11] [10] [o]

MC74F157A

QUAD 2-INPUT
MULTIPLEXER

FAST™ SHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
16 CASE 648-08

D SUFFIX
SOIC
CASE 751B-03

ORDERING INFORMATION

MC74FXXXJ  Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

Z Z Z 2 LOGIC ?YMBOL
FUNCTION TABLE S
Inputs Output Ep—15
— 42 foaf— 2
E s Io Iy z Hal— 3
H X X X L 7T—z, lobf— 5
L H X L L lb— 6
L H X H H 12—z loc — 14
L L L X L fef—13
L L H X H 9—z4 :‘1"; — :;
H = HIGH Voitage Level; L = LOW Voitage Level; X = Don't Care Vec=PIN16
GND=PIN8
FAST AND LS TTL DATA
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MC74F157A

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 74 45 5.0 5.5 v
TA Operating Ambient Temperature Range 74 0 25 70 °C
loH Output Current — High 74 -1.0 mA
loL Output Current — Low 74 20 mA

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits

Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voitage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
Vik Input Clamp Diode Voltage -1.2 \ IIN=-18 mA Vce =MIN
VOH Output HIGH Voltage 74 2.7 3.4 \ loH=-1.0mA Vcc =475V

74 25 Vcc =450V
VoL Output LOW Voltage 0.35 0.5 v loL =20 mA Vce =MIN
IIH Input HIGH Current 20 pA VIN=27V Vce = MAX

100 pA ViIN=7.0V
i Input LOW Current -0.6 mA ViN=05V Vce = MAX
los Output Short Circuit Current (Note 2) -60 -150 mA | Voyt=0V Vce = MAX
Icc Power Supply Current 23 mA All Inputs = 4.5V Vce = MAX
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges.

2. Not more than one output should be shorted at a time, nor for more than 1 second.

AC CHARACTERISTICS
74F 74F
TA = +25°C Ta = 0°C to 70°C
Vec=+5.0V Vec =50V £10%
Cp =50 pF CL=50pF
Symbol Parameter Min Max Min Max Unit

tPLH Propagation Delay 35 10 35 1 ns
tPHL StoZp 3.0 7.0 3.0 8.0
tPLH Propagation Delay 3.5 9.5 3.5 1 ns
tPHL Etoz, 25 6.5 25 7.0
tPLH Propagation Delay 2.0 6.0 2.0 6.5 ns
tPHL IntoZp 25 55 2.0 7.0

FUNCTIONAL DESCRIPTION

The F157A is a quad 2-input multiplexer. It selects four bits
of data from two sources under the control of acommon Select
input (S). The Enable input (E) is active LOW. When E is
HIGH, all of the outputs (Z) are forced LOW regardless of all
other inputs. The F157A is the logic implementation of a
4-pole, 2-position switch where the position of the switch is de-
termined by the logic levels supplied to the Select input. The
logic equations for the outputs are shown below:
Za=Ee(l1a*S+lga*d)

Zg=Ee(1ceS+lgc*9)

A common use of the F157A is the moving of data from two
groups of registers to four common output busses. The partic-
ular register from which the data comes is determined by the
state of the Select input. A less obvious use is as a function
generator. The F157A can generate any four of the 16 different
functions of two variables with one variable common. This is
useful for implementing highly irregular logic.

Zy=Ee(4peS+lop*S)
Zg=Ee(1dg*S+lod*S)

FAST AND LS TTL DATA
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MC74F158A
QUAD 2-INPUT MULTIPLEXER

The MC74F158A is a high-speed quad 2-input multiplexer. It selects four
bits of data from two sources using the common Select and Enable inputs.
The four buffered outputs present the selected data in the inverted form. The
F158A can also generate any four of the 16 different functions of two QUAD 2-INPUT
variables. MULTIPLEXER
e AC Enhanced Version of the F158 FAST™ SHOTTKY TTL

CONNECTION DIAGRAM DIP (TOP VIEW) |

Vec E ol Me Z ld hd Zg |

[16] [s] [14] [1a] [1e] [11] [10] [o]

J SUFFIX
CERAMIC
) CASE 620-09
TN LG
S la Ha Za lop kb Zp GND N SUFFIX
PLASTIC
CASE 648-08
LOGIC DIAGRAM
lba Ma loo Mb loc  Me lod M4 E S
D SUFFIX
16 SoIC ‘
1 CASE 751B-03 ‘

ORDERING INFORMATION

| 1 1 MC74FXXXJ  Ceramic
- - - - MC74FXXXN  Plastic
MC74FXXXD  SOIC

LOGIC SYMBOL
% % Z % ! |
\
FUNCTION TABLE S |
Inputs Output Ep—15 “
— 4+—0 loa }—
E s o h z Z ,(1): [ ; :
H X X X H 7—qz lob}— 5 i
L L L X H Hol— 6 :
L L H X L 12—z loc |— 14 i
L H X L H Hel—13 ‘
L H X H L 9 —d 7 :Od — 1
- L= X = Don’ 1df— 10
H = HIGH Voltage Level; L = LOW Voltage Level, X = Don't Care VGG = PIN 16
GND=PIN8
FAST AND LS TTL DATA
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MC74F158A

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 74 4.5 5.0 5.5 v
TA Operating Ambient Temperature Range 74 0 25 70 °C
IoH Output Current — High 74 -1.0 mA
loL Output Current — Low 74 20 mA

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits

Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 v Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
Vik Input Clamp Diode Voitage -1.2 \ IiIN=-18 mA Vce =MIN
VOoH Output HIGH Voltage 74 27 34 v loH=-1.0mA Vecc =475V

74 25 Vec =450V
VoL Output LOW Voltage 0.35 0.5 ' loL =20 mA Vee =MIN
[I¥] Input HIGH Current 20 WA VIN=27V Vee = MAX

100 uA ViIN=7.0V
i Input LOW Current -0.6 mA VIN=05V Vee = MAX
los Qutput Short Circuit Current (Note 2) -60 -150 mA VouTt=0V Vce = MAX
Icc Power Supply Current (Note 3) 10 15 mA Vee = MAX, ViN = HIGH
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

3. Icc measured with outputs open and 4.5 V applied to all inputs.

AC CHARACTERISTICS
74F 74F
Ta = +25°C TA=0°C to 70°C
Vee=+50V Vee =5.0V £10%
C =50 pF Cp =50 pF
Symbol Parameter Min Max Min Max Unit
tPLH Propagation Delay 3.0 8.5 3.0 9.5 ns
tPHL StoZ 25 65 25 7.0
tPLH Propagation Delay 25 6.0 25 7.0 ns
tPHL EtoZp 2.0 6.0 2.0 6.5
tPLH Propagation Delay 2.0 5.9 2.0 7.0 ns
tPHL IntoZ 1.0 4.0 1.0 45
FUNCTIONAL DESCRIPTION

The F158A quad 2-input multiplexer selects four bits of data
from two sources under the control of a common Select input
(8) and presents the data in inverted form at the four outputs.
The Enable input (E) is active LOW. When E is HIGH, all of the
outputs (Z) are forced HIGH regardless of all other inputs. The
F158A is the logic implementation of a 4-pole, 2-position
switch where the position of the switch is determined by the
logic levels supplied to the Select input.

A common use of the F158A is the moving of data from two
groups of registers to four common output busses. The partic-
ular register from which the data comes is determined by the
state of the Select input. A less obvious use is as a function
generator. The F158A can generate four functions of two vari-
ables with one variable in common. This is useful for imple-
menting gating functions.

FAST AND LS TTL DATA
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SYNCHRONOUS PRESETTABLE
BCD DECADE COUNTER

The MC74F160A and MC74F162A are high-speed synchronous decade
counters operating in the BCD (8421) sequence. They are synchronously pre-
settable for application in programmable dividers and have two types of Count
Enable inputs plus a Terminal Count output for versatility in forming synchro-
nous multistage counters. The MC74F160A has an asynchronous Master Re-
set input that overrides all other inputs and forces the outputs LOW. The
MC74F162A has a Synchronous Reset input that overrides counting and par-
allel loading and allows the outputs to be simultaneously reset on the rising
edge of the clock.

e Synchronous Counting and Loading
e High-Speed Synchronous Expansion
e Typical Count Rate of 120 MHz

CONNECTION DIAGRAM
Ve¢ TC Qp O Qp Q3 CET PE

[16] [1s] [1a] [1a] [r2] 1] [0] [o]

)

Ll Lo Laf Laf [s] Lo [o] LeJ

R CP Py Py Py P3 CEP GND

MC74F160A
MC74F162A

SYNCHRONOUS PRESETTABLE
BCD DECADE COUNTER

FAST™ SHOTTKY TTL

*MR for MC74F160A
*SR for MC74F162A
FUNCTION TABLE
SR PE CET CEP | ACTION ON THE RISING CLOCK EDGE (I")
L X X X Reset (Clear)
H L X X Load (P — Qp)
H H H H Count (Increment)
H H L X No Change (Hold)
H H X L No Change (Hold)

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

@ D SUFFIX
" soIC

h CASE 751B-03

ORDERING INFORMATION

MC74FXXXAJ Ceramic
MC74FXXXAN Plastic
MC74FXXXAD SoIC

H = HIGH Voltage Level; L =LOW Voltage Level; X =Don't Care

STATE DIAGRAM

LOGIC SYMBOL
9 3 4 5 6
P
PE Pg Py Py P
7= ciE Po P1 P2 Py
10— CET TC—15
2 CP"R Q Q1 Q Q3
I
1 14 13 12 1
Veg = PIN 16
GND=PIN8

*MR for MC74F160A
*SR for MC74F162A

FAST AND LS TTL DATA
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MC74F160A « MC74F162A

LOGIC DIAGRAM
Po Py Py P3
¥ < L
i D TC
]
' _P_T & ' |
cp —fDo—1>cCP Lo i =
: MC74F160A= L D CP D I
0 q a
, ONLY IT’* I
¥
I 1 0 a f‘—‘l DETAILA DETAILA L DETAILA
| | ) Qo | l—d Ld
! | !
MR (MC74F160A) : n_.__%_DE’i“‘_J
B — ot i
SR (MC74F162A
¢ ) Qg Q4 Q Q3

NOTE:

This diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.

FUNCTIONAL DESCRIPTION

The MC74F160A and MC74F162A count modulo-10 in the
BCD (8421) sequence. From state 9 (HLLH) they increment
to state O (LLLL). The clock inputs of all flip-flops are driven in
parallel through a clock buffer. Thus, all changes of the Q out-
puts (except due to Master Reset of the MC74F160A) occur
as aresult of, and synchronous with, the LOW-to-HIGH transi-
tion of the CP input signal. The circuits have four fundamental
modes of operation, in order of precedence: asynchronous re-
set (MC74F160A), synchronous reset (MC74F162A), paral-
lel load, count-up and hold. Five control inputs — Master Re-
set (MR, MC74F160A), Synchronous Reset (SR,
MC74F162A), Parallel Enable (PE), Count Enable Parallel
(CEP) and Count Enable Trickle (CET) — determine the mode
of operation, as shown in the Function Table. A LOW signal on

MR overrides all other inputs and asynchronously forces all
outputs LOW. A LOW signal on SR overrides counting and
parallel loading and allows all outputs to go LOW on the next
rising edge of CP. A LOW signal on PE overrides counting and
allows information on the Parallel Data (Pp) inputs to be
loaded into the flip-flops on the next rising edge of CP. With
PE and MR (MC74F160A) or SR (MC74F162A) HIGH, CEP
and CET permit counting when both are HIGH. Conversely, a
LOW signal on either CEP or CET inhibits counting.

The MC74F160A and MC74F162A use D-type edge-trig-
gered flip-flops and changing the SR, PE, CEP, and CET in-
puts when the CP is in either state does not cause errors, pro-
vided that the recommended setup and hold times, with
respect to the rising edge of CP, are observed.

FAST AND LS TTL DATA
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MC74F160A « MC74F162A

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 74 4.5 5.0 55 v
TA Operating Ambient Temperature Range 74 0 25 70 °C
I0H Output Current — High 74 -1.0 mA
loL Output Current — Low 74 20 mA
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage for
All Inputs
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage for
All Inputs
ViK Input Clamp Diode Voltage -1.2 \ Vcc=MIN, jy=-18 mA
VoH Output HIGH Voltage 74 25 3.4 \ loH=-1.0mA Vcc =450V
74 2.7 3.4 \' loH=-1.0mA Vece =475V

VoL Output LOW Voltage 0.35 0.5 v loL=20mA Vce = MIN
liH Input HIGH Current 20 uA VCC=MAX,VIN=27V

0.1 mA VCC = MAX, V|N=7.0V

Input LOW Current
i MR, Data, CEP, Clock -0.6 mA Voo = MAX, VN =05V
PE, CET, SR -1.2
los Output Short Circuit Current (Note 2) —-60 . - 150 mA Vce = MAX, VoyT=0V
Icc Power Supply Current 37 55 mA Ve = MAX
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.

2. Not more than one output should be shorted at a time, nor for more than 1 second.

The Terminal Count (TC) output is HIGH when CET is HIGH
and the counter is in state 9. To implement synchronous multi-
stage counters, the TC outputs can be used with the CEP and
CET inputs in two different ways. Please refer to the
MC74F568 data sheet. The TC output is subject to decoding
spikes due tointernal race conditions and is therefore not rec-
ommended for use as a clock or asynchronous reset for
flip-flops, counters, or registers. In the MC74F160A and

MC74F162A decade counters, the TC output is fully decoded
and can only be HIGH in state 9. If a decade counter is preset
to an illegal state, or assumes an illegal state when power is
applied, it will return to the normal sequence within two
counts, as shown in the State Diagram.

Logic Equations:

Count Enable = CEP « CET  PE

TC=Qp*Q1¢Q2eQ3¢CET

FAST AND LS TTL DATA
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MC74F160A « MC74F162A

AC CHARACTERISTICS
74F 74F
Ta = +25°C TaA =0°C to 70°C
Vee=+50V Vece=5.0V+10%
Cp =50 pF Cp =50 pF
Symbol Parameter Min Max Min Max Unit
fmax Maximum Count Frequency 100 90 MHz
tPLH Propagation Delay, Count 3.5 7.5 3.5 8.5
tPHL CP to Qp (PE Input HIGH) 35 10 35 1 ns
tPLH Propagation Delay 3.5 8.5 35 9.5
tPHL CP to Qp, (PE Input LOW) 4.0 8.5 4.0 9.5
tPLH Propagation Delay 5.0 14 5.0 15 ns
tPHL CPtoTC 4.5 14 4.5 15 )
tPLH Propagation Delay 25 75 25 8.5 ns
tPHL CETto TC 25 75 25 8.5
tPHL Propagation Delay 5.5 12 55 13 ns
MR to Qp (MC74F160A)
tPHL Propagation Delay 4.5 10.5 4.5 11.5 ns
MR to TC (MC74F160A)
AC OPERATING REQUIREMENTS
74F 74F
Ta = +25°C Ta =0°C to 70°C
Vee=+5.0V Vee =5.0V+10%
CL =50 pF C =50 pF
Symbol Parameter Min Max Min Max Unit
ts(H) Setup Time, HIGH or LOW 5.0 5.0
ts(L) Pp to CP 5.0 5.0 ns
th(H) Hold Time, HIGH or LOW 2.0 2.0
thiL) Pnto CP 2.0 2.0
ts(H) Setup Time, HIGH or LOW 1 1.5
ts(L) PEorSRto CP 8.5 9.5 ns
th(H) Hold Time, HIGH or LOW 2.0 2.0
th(L) PE or SR to CP 0 0
ts(H) Setup Time, HIGH or LOW " 115
tg(L) CEP or CET to CP 5.0 5.0 ns
th(H) Hold Time, HIGH or LOW 0
tH(L) CEP or CET to CP 0
tw(H) Clock Pulse Width (Load) 5.0 5.0 ns
tw(l) HIGH or LOW 5.0 5.0
tw(H) Clock Pulse Width (Count) 4.0 4.0 ns
twiL) HIGH or LOW 6.0 7.0
tw(L) MR Pulse Width, LOW 5.0 5.0
(MC74F160A) ns
trec Recovery Time, MR to CP (MC74F160A) 6.0 6.0
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MC74F161A

SYNCHRONOUS PRESETTABLE MC74F163A
BINARY COUNTER |

The MC74F161A and MC74F163A are high-speed synchronous modu-
lo-16 binary counters. They are synchronously presettable for application in
programmable dividers and have two types of Count Enable inputs plus a Ter- SYNCHRONOUS PRESETTABLE
minal Count output for versatility in forming synchronous multistage counters. BINARY COUNTER
The MC74F161A has an asynchronous Master Reset input that overrides all " :
other inputs and forces the outputs LOW. The MC74F163A has a Synchro- FAST™ SHOTTKY TTL |
nous Reset input that overrides counting and paralle!l loading and allows the
outputs to be simultaneously reset on the rising edge of the clock.

e Synchronous Counting and Loading
e High-Speed Synchronous Expansion
e Typical Count Frequency of 120 MHz

J SUFFIX
CERAMIC
CONNECTION DIAGRAM CASE 620-09
Ve¢ TC Q Q Q Q3 CET PE
[16] [1s] [14] [1a] [12] [11] [10] [
N SUFFIX
) PLASTIC
CASE 648-08
[ Tl BT [ o] o] O (]
R CP Py P Py Pz CEP GND |
__ D SUFFIX !
*MR for MC74F161A « soic ;
*SR for MC74F163A A CASE 751B-03 :
FUNCTION TABLE 1
SR PE CET CEP | ACTION ON THE RISING CLOCK EDGE (I") ORDERING INFORMATION
L X X X Reset (Clear) MC74FXXXAJ Ceramic |
MC74FXXXAN Plastic !
H L X X Load (Ph — Qp) MC74FXXXAD SOIC
H H H H Count (Increment) !
H H L X No Change (Hold) I
H H X L No Change (Hold) LOGIC SYMBOL

H = HIGH Voltage Level; L =LOW Voltage Level; X = Don’t Care \

PE Py Py Pp P ;
STATE DIAGRAM 7—l B Po P1 P2 Py |

10— CET TC— 15 ‘

2 CP*R Q Q1 Q@ Q3 ‘

P |

1 14 13 12 1

Vec=PIN 16
GND=PIN8

“MR for MC74F161A |
|
|
\

*3R for MC74F163A
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MC74F161A « MC74F163A

LOGIC DIAGRAM

Po P4 Py P3
PE —
MC74F161A MC74F163A
CEP
CET 1 Py <>
MC74F163A ——————_— ]
| ONLY I —Uj—u | : D—T1C
f— |
| e = l
cp —‘-1—‘{>°——>CP| || II C{' I
: MC74F161A= L D CP D I
NLY 4 q q I -
19 o —1 DETAILA DETAILA L DETAILA
: | | Qo | L—d Ld
' [ & !
MR (MC74F161A) : i—_ ) _DETALA |
SR (MC74F163A)
Q Q Q2 Q3

NOTE:

This diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.

FUNCTIONAL DESCRIPTION

The MC74F161A and MC74F163A count in modulo-16
binary sequence. From state 15 (HHHH) they increment to
state 0 (LLLL). The clock inputs of all flip-flops are driven in
parallel through a clock buffer. Thus all changes of the Q out-
puts (except due to Master Reset of the MC74F161A) occur
as aresultof, and synchronous with, the LOW-to-HIGH transi-
tion of the CP input signal. The circuits have four fundamental
modes of operation, in order of precedence: asynchronous re-
set (MC74F161A), synchronous reset (MC74F163A), parallel
load, count-up and hold. Five control inputs — Master Reset
(MR, MC74F161A), Synchronous Reset (SR, MC74F163A),
Parallel Enable (PE), Count Enable Parallel (CEP) and Count
Enable Trickle (CET) — determine the mode of operation, as
shown in the Function Table. A LOW signal on MR overrides

all other inputs and asynchronously forces all outputs LOW. A
LOW signal on SR overrides counting and parallel loading
and allows all outputs to go LOW on the next rising edge of
CP. A LOW signal on PE overrides counting and allows infor-
mation on the Parallel Data (Pp) inputs to be loaded into the
flip-flops on the next rising edge of CP. With PE and MR
(MC74F161A) or SR (MC74F163A) HIGH, CEP and CET per-
mit counting when both are HIGH. Conversely, a LOW signal
on either CEP or CET inhibits counting.

The MC74F161A and MC74F163A use D-type edge-trig-
gered flip-flops and changing the SR, PE, CEP, and CET in-
puts when the CP is in either state does not cause errors, pro-
vided that the recommended setup and hold times, with
respect to the rising edge of CP, are observed.
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MC74F161A « MC74F163A

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 74 4.5 5.0 55 \
TA Operating Ambient Temperature Range 74 0 25 70 °C
loH Output Current — High 74 -1.0 mA
loL Output Current — Low 74 20 mA
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage for
All Inputs
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage for
Al Inputs
ViK Input Clamp Diode Voltage -1.2 \ Ve =MIN, ljy=-18 mA
VOH Output HIGH Voltage 74 25 3.4 \ loH=~-1.0mA Vec =450V
74 27 34 v loH=-10mA | Vec=475V

VoL Output LOW Voltage 0.35 0.5 \ loL =20 mA Vee =MIN
i1 Input HIGH Current 20 uA Vecec=MAX, V|N=27V

0.1 mA VCC =MAX,V|N=7.0V

Input LOW Current
i Data, CEP, Clock -0.6 mA Ve =MAX, ViN=05V
PE, CET, SR -1.2
los Output Short Circuit Current (Note 2) -60 -150 mA Vce = MAX, Voyt =0V
Icc Power Supply Current 37 55 mA Vce = MAX
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.

2. Not more than one output should be shorted at a time, nor for more than 1 second.

The Terminal Count (TC) outputis HIGH when CET is HIGH
and the counter is in state 15. Toimplement synchronous mul-
tistage counters, the TC outputs can be used with the CEP
and CET inputs in two different ways. The TC output is subject
to decoding spikes due to internal race conditions and is there-

fore not recommended for use as a clock or asynchronous

reset for flip-flops, counters, or registers.
Logic Equations:
Count Enable = CEP ¢ CET « PE
TC=QpeQ1eQoeQ3eCET
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MC74F161A « MC74F163A

AC CHARACTERISTCS
74F 74F
TA = +25°C Ta = 0°C to 70°C
Vec=+5.0V Vee =50V +10%
Cy =50 pF Cy =50 pF
Symbol Parameter Min Max Min Max Unit
fmax Maximum Count Frequency 100 90 MHz
tPLH Propagation Delay, Count 3.5 6.0 3.5 7.0
tPHL CP to Qp, (PE Input HIGH) 35 10 35 1 ns
tPLH Propagation Delay 35 7.0 3.5 9.5
tPHL CP to Qp (PE Input LOW) 4.0 8.5 4.0 9.5
tPLH Propagation Delay 5.0 14 5.0 15 ns
tPHL CPtoTC 45 14 45 15
tPLH Propagation Delay 25 7.5 2.5 8.5 ns
tPHL CETto TC 25 7.5 25 8.5
tPHL Propagation Delay 55 12 55 13 ns
MR to Qp, (MC74F161A)
tPHL Propagation Delay 45 10.5 45 1.5 ns
MR to TC (MC74F161A)
AC OPERATING REQUIREMENTS
74F 74F
TA = +25°C Ta =0°C to 70°C
Vce=+5.0V Vee =50V +10%
CL =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Unit
ts(H) Setup Time, HIGH or LOW 5.0 5.0
ts(L) Pnto CP 5.0 5.0 ns
th(H) Hold Time, HIGH or LOW 2.0 2.0
th(L) Pnto CP 2.0 2.0
tg(H) Setup Time, HIGH or LOW 1 1.5
ts(L) PE or SRto CP 85 9.5 ns
th(H) Hold Time, HIGH or LOW 2.0 2.0
th(L) PEorSRto CP 0 0
ts(H) Setup Time, HIGH or LOW 1 11.5
tg(L) CEP or CET to CP 5.0 5.0 ns
th(H) . Hold Time, HIGH or LOW 0 0
th(L) CEP or CET to CP
tw(H) Clock Pulse Width (Load) 5.0 5.0 ns
tw(L) HIGH or LOW 5.0 5.0 i
tw(H) Clock Pulse Width (Count) 4.0 4.0 ns
twiL) HIGH or LOW 6.0 7.0
tw(L) MR Pulse Width, LOW 5.0 5.0
(MC74F161A) ns
trec Recovery Time, MR to CP (MC74F161A) 6.0 6.0
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MC54/74F164
8-BIT SERIAL-IN, PARALLEL-OUT

SHIFT REGISTER

The MC54/74F164 is a high-speed 8-bit serial-in/parallel-out shift register.
Serial data is entered through a 2-input AND gate synchronous with the

LOW-to-HIGH transition of the clock. The device features an asynchronous 8-BIT SERIAL-IN, PARALLEL-OUT
Master Reset which clears the register, setting all outputs LOW independent SHIFT REGISTER
ofthe lock. FAST™ SHOTTKY TTL

e Typical Shift Frequency of 90 MHz
e Asynchronous Master Reset

e Gated Serial Data Input

e Fully Synchronous Data Transfers

CASE 632-08

, J SUFFIX
Ei CERAMIC
4

CONNECTION DIAGRAM
Vcc Q7 Qg Q5 Qi MR CP

N SUFFIX
[14] [1o] [re] [] [wo] [6] [o] PLASTIC
CASE 646-06

D SUFFIX
1] L2] [s] [« 5] [e] [7] 14 Soic

A B Q Q Q Q3 GND 1 CASE 751A-02

ORDERING INFORMATION

MC54FXXXJ  Ceramic
MC74FXXXN  Plastic

MODE SELECT TABLE MC74FXXXD  SOIC
Inputs Outputs
Operating Mode MR A B Q Qq-Q
0 17 LOGIC SYMBOL
Reset (Clear) L X L L-L
Shift H | | L qo—as
H [ h L q0—96
H h | L 1—A
q0-d6
H h h H qo0-d6 8 —1CP
H(h) = HIGH Voltage Levels MR Qg Q1 Q2 Q3 Q4 Q5 Q5 Q7
L(l) = LOW Voltage Levels T | [ I | 1111
X = Don't Care 93456 1011213
qp = Lower case letters indicate the state of the referenced input or output one setup time prior to
the LOW-to-HIGH clock transition. Vec=PIN 14
GND=PIN7
FAST AND LS TTL DATA
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MC54/74F164

LOGIC DIAGRAM

Q:D—D al+—p al4—p afl—0 a}+—D alp—{p ale—lp af4+—Dp @
rcorcorcorcnrcorcorco Cp
L] Q Q [*] [+]
cp —[>c
R~ >0-
Qo. Q Q2 Q3 Q4 Qs Qg Q7
FUNCTIONAL DESCRIPTION
The F164 is an edge-triggered 8-bit shift register with se- Each LOW-to-HIGH transition on the Clock (CP) input

rial data entry and an output from each of the eight stages. shifts data one place to the right and enters into Qg the logical
Data is entered serially through one of two inputs (A or B); ei- AND of the two data inputs (A e B) that existed before the rising
ther of these inputs can be used as an active HIGH Enable clock edge. ALOW level on the Master Reset (MR) input over-
for data entry through the other input. An unused input must rides all other inputs and clears the register asynchronously,
be tied HIGH. forcing all Q outputs LOW.
GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

Vce Supply Voltage 54,74 4.5 5.0 5.5 Vv

TA Operating Ambient Temperature Range 54 -55 25 125 °C

74 0 25 70
IoH Output Current— High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
ViK Input Clamp Diode Voltage -1.2 Vv Vcc =MIN, |y =-18 mA
VOH Output HIGH Voltage 54,74 | 25 v IoH =-1.0mA Vee = MIN
74 27 v IoH = -1.0 mA Voo =475V

VoL Output LOW Voltage 0.5 \ loL=20mA Vce =MIN
IH Input HIGH Current 20 A Vec=MAX,ViN=2.7V

0.1 mA Vece =MAX, ViN=T7.0V
i Input LOW Current -0.6 mA Vece =MAX, VIN=0.5V
los Output Short Circuit Current (Note 2) —-60 -150 mA Vee = MAX, VoyTt=0V
Icc Power Supply Current 35 55 mA A, B =GND, Vg = MAX

CP = HIGH, MR = GND

NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

FAST AND LS TTL DATA
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MC54/74F164

AC CHARACTERISTICS
54/74F 54F 74F
Ta=+25C Ta =-55°C to +125°C Ta=0°Cto +70°C
Vec=+50V Vec=5.0V+10% Vec =50V +10%
Cy =50 pF Cp =50 pF CL =50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
fmax Maximum Clock Frequency 80 90 70 80 MHz
tPLH Propagation Delay 3.0 6.0 8.0 3.0 1 3.0 9.0 ns
tPHL CPtoQp 5.0 75 10 5.0 13 5.0 1
tPHL Propagation Delay 55 10.5 13 55 16 55 14 ns
MR to Qp
AC OPERATING REQUIREMENTS
54/74F 54F 74F
Ta=+25°C Ta =-55°C to +125°C Ta =0°C to + 70°C
Veg=+50V Vec =50V +10% Vec=+5.0V+10%
Symbol Parameter Min Typ Max Min Max Min Max Unit
tg(H) Setup Time, HIGH or LOW 7.0 7.0 7.0
tg(L) Dp to CP 7.0 7.0 7.0 ns
th(H) Hold Time, HIGH or LOW 1.0 1.0 1.0
th(L) Dpto CP 1.0 1.0 1.0
tw(H) CP Pulse Width, HIGH or LOW 4.0 4.0 4.0 ns
tw(L) 7.0 7.0 7.0
tw(L) MR Pulse Width, LOW 7.0 7.0 7.0 ns
trec Recovery Time, MR to CP 7.0 7.0 7.0 ns
FAST AND LS TTL DATA
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@ MOTOROLA
MC54/74F168

4-STAGE SYNCHRONOUS MC54/74F169
BIDIRECTIONAL COUNTERS

The MC54/74F168 and MC54/74F169 are fully synchronous 4-stage up/
down counters. The F168 is a BCD decade counter; the F169 is a modulo-16

binary counter. Both feature a preset capability for programmable operation, 4-STAGE SYNCHRONOUS
carry lookahead for easy cascading, and a U/D input to control the direction BIDIRECTIONAL COUNTERS
of counting. All state changes, whether in counting or parallel loading, are initi-

ated by the LOW-to-HIGH transition of the clock. FAST™ SCHOTTKY TTL

® Asynchronous Counting and Loading
o Built-In Lookahead Carry Capability

* Presettable for Programmable Operation

J SUFFIX

CONNECTION DIAGRAM (TOP VIEW)
_ . CERAMIC
Vec TC Q @ Q@ Q3 CET PE CASE 620-09
[16] [15] [1a] [1a] [t12] [11] [10] [
) N SUFFIX
PLASTIC
CASE 648-08

L) L2f o] Lo 1s] Le] Lo] Le]

ub CP Pp Py Py P3 CEP GND

D SUFFIX
MODE SELECT TABLE , 6@ soiC

- o _ Action on Rising 1 CASE 7518-03
PE CEP CET u/D Clock Edge

L X X X | Load (Pn > Qn) ORDERING INFORMATION

H L L H Count Up (Increment) .

H L L L Count Down (Decrement) mg?:?;);i}{l g:; r;?:c

H H X X No Change (Hold) MC74FXXXD SOIC

H X H X No Change (Hold)

H = HIGH Voltage Level; L = LOW Voltage Level; X = Don't Care

STATE DIAGRAMS LOGIC SYMBOL
MC54/74F169
93456
MC54/74F168 l I | | |
PE Pg P1P; P3
1—uD
7 —qCEP. TCcPp— 15
10 — CET
2 —cp
Qo Q4 02 Q3
14 1312 11
Vg = Pin 16
GND = Pin 8
— 7 COUNT DOWN — = COUNT DOWN
—> COUNT UP —> COUNT UP
FAST AND LS TTL DATA
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MC54/74F168 « MC54/74F169

LOGIC DIAGRAMS
MC54/74F168
PE Po Py P2 P3
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NOTE: & & A3

These diagrams are provided only for the understanding of logic operations and should not be used to estimate propagation delays.

FAST AND LS TTL DATA
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MC54/74F168 « MC54/74F169

FUNCTIONAL DESCRIPTION

The F168 and F169 use edge-triggered J-K type flip-flops
and have no constraints on changing the control or data input
signals in either state of the clock. The only requirementis that
the various inputs attain the desired state at least a setup time
before the rising edge of the clock and remain valid for the rec-
ommended hold time thereafter. The parallel load operation
takes precedence over other operations, as indicated in the
Mode Select Table. When PE is LOW, the data on the Pg-P3
inputs enters the flip-flops on the next rising edge of the clock.
In order for counting to occur, both CEP and CET must be
LOW and PE must be HIGH; the U/D input then determines
the direction of counting. The Terminal Count (TC) output is
normally HIGH and goes LOW, provided that CET is LOW,
when a counter reaches zero in the Count Down mode or
reaches 9 (15 for the F169) in the Count Up mode. The TC

GUARANTEED OPERATING RANGES

output state is not a function of the Count Enable Parallel
(CEP) input level. The TC output of the F168 decade counter
can alsobe LOW intheillegal states 11, 13,and 15, which can
occur when power is turned on or via parallel loading. If an ille-
gal state occurs, the F168 will return to the legitimate se-
quence within two counts. Since the TC signal is derived by
decoding the flip-flop states, there exists the possibility of de-
coding spikes on TC. For this reason the use of TC as a clock
signal is not recommended (see logic equations below).

1) Count Enable = CEP « CET « PE o

2) Up: (‘F168): TC = Qg ® Q1 » Qo » Q3 » (Up) » CET
(F169): TC=Qp* Q1 » Qo+ Q3 s (Up) s CET

3)Down: TC=Qge Qe Qo+ Q3 (Down) « CET

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 5.5 v
TA Operating Ambient Temperature Range > - 2 125 °
74 0 25 70
loH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage for
All Inputs
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage for
All Inputs
VIK Input Clamp Diode Voltage -1.2 \ Vece =MIN, |y =-18 mA
VOH Output HIGH Voltage 54,74 | 25 3.4 Y loH=-1.0mA Vecc =450V
74 27 34 v oK =—1.0mA Voo =475V

VoL Output LOW Voltage 0.35 0.5 \ loL =20 mA Vee =MIN
[I%) Input HIGH Current 20 MA Vee =MAX, VN =27V

0.1 mA Vee=MAX, ViN=7.0V

Input LOW Current
WL CET -1.2 mA Vce = MAX, ViN=05V
Other Inputs -0.6
los Output Short Circuit Current (Note 2) ~60 -150 mA Vce= MAX, VouT=0V
Icc Power Supply Current 52 mA Vce = MAX
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

FAST AND LS TTL DATA
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MC54/74F168 « MC54/74F169

AC CHARACTERISTICS
54/74F 54F 74F
Ta = +25°C Ta =-55°C to +125°C | Tp =0°Cto 70°C
Veg=+5.0V Veec =5.0V+£10% Vee =5.0V £10%
CL =50 pF CL =50 pF Cp =50 pF

Symbol Parameter Min Max Min Max Min Max Unit
fmax Maximum Clock Frequency 100 60 85 MHz
tPLH Propagation Delay 3.0 8.5 3.0 10.5 3.0 9.5 ns
tPHL CPto Qp (PE HIGH or LOW) 4.0 1.5 4.0 14 4.0 13
tPLH Propagation Delay 55 155 55 18 5.5 17 ns
tPHL CPtoTC (F168) 4.0 1 4.0 13.5 4.0 125
tPLH Propagation Delay 5.0 15.5 5.0 18 5.0 17 ns
tPHL CPtoTC (F169) 4.0 11 4.0 135 4.0 125
tPLH Propagation Delay 25 6.0 25 8.0 25 7.0 ns
tPHL CETtoTC 25 8.0 25 10 25 9.0
tPLH Propagation Delay 3.5 1 35 135 35 12.5 ns
tPHL UDto TC (F168) 4.0 16 4.0 185 4.0 17.5
tPLH Propagation Delay 3.5 1" 35 13.5 3.5 12.5 ns
tPHL UDtoTC (F169) 4.0 10.5 4.0 13 4.0 12

AC OPERATING REQUIREMENTS
54/74F 54F 74F
Ta =+25°C Ta =-55°C to +125°C Ta =0°C to 70°C
Veo=+50V Vee=5.0V+10% Vece =5.0V+10%

Symbol Parameter Min Max Min Max Min Max Unit
tg(H) Setup Time, HIGH or LOW 4.0 5.5 45 ns
ts(L) Ppto CP 4.0 55 4.5
th(H) Hold Time, HIGH or LOW 3.0 3.5 3.5 ns
th(L) Pnto CP 3.0 3.5 3.5
ts(H) Setup Time, HIGH or LOW 5.0 7.0 6.0 ns
t(L) CEP or CET to CP 5.0 7.0 6.0
th(H) Hold Time HIGH or LOW 0 0 0 ns
th(L) CEP or CET to CP Y Y 0
ts(H) Setup Time, HIGH or LOW 8.0 10 9.0 ns
ts(L) PEtoCP 8.0 10 9.0
th(H) Hold Time, HIGH or LOW 0 0 0 ns
th(L) PEtoCP 0 0 0
ts(H) Setup Time, HIGH or LOW (F168) 1 135 125 ns
ts(L) UDto CP 16.5 19 18
tg(H) Setup Time, HIGH or LOW (F169) 1" 13.5 12,5 ns
ts(L) UDtoCP 7.0 9.0 8.0
th(H) Hold time, HIGH or LOW 0 0 0 ns
th(L) U/D to CP 0 Y 0
tw(H) CP Pulse Width 5.0 8.0 55 ns
tw(L) HIGH or LOW 5.0 8.0 55

FAST AND LS TTL DATA
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@ MOTOROLA

MC54/74F174
HEX D FLIP-FLOP WITH

MASTER RESET

The MC54/74F174 is a high-speed hex D flip-flop. The device is used pri-
marily as a 6-bit edge-triggered storage register. The device has a Master Re-
set to simultaneously clear all flip-flops. HEX D FLIP-FLOP

The F174 consists of six edge-triggered D flip-flops with individual D inputs WITH MASTER RESET
and Q outputs. The Clock (CP) and Master Reset (MR) are common to all
flip-flops. The state of each D input, one setup time before low-to-high clock FAST™ SCHOTTKY TTL
transition, is transferred to the corresponding flig-flop’s Q output. ALOW input
to the Master Reset (MR) will force all outputs LOW independent of Clock or

Data inputs. The F174 is useful for applications where only the true output is

required and the Clock and Master Reset are common to all storage elements.

o Six Edge-triggered D-type Inputs J SUFle

* Buffered Positive Edge-triggered Common Clock CERAMIC
o Buffered, Asynchronous Common Reset CASE 620-09
CONNECTION DIAGRAM DIP (TOP VIEW)
N SUFFIX
PLASTIC
Ve¢ @5 Ds Dy Q D3 Q3 CP CASE 648-08

) D SUFFIX
g SOIC

) CASE 751B-03
Ll [2] [s] [af Is] [e] 12 Le]
MR Q Dy Dy Q Dy Q GND ORDERING INFORMATION

MC54FXXXJ  Ceramic
MC74FXXXN  Plastic
MC74FXXXD  SOIC

FUNCTION TABLE
Inputs Outputs
@th, MR=H @th+1 LOGIC SYMBOL
Dn Qn
H H
14 —‘ Ds Qs— 15
L L 13—y Q— 12
ty = Bit time before clock pulse 1 —p QaF— 10
th + 1 = Bit time after clock pulse —_ 3 3 —_
H = HIGH Voltage Level 6 D2 Q2 7
L = LOW Voltage Level 4 — Dy o 5
3 —Dp Qo— 2
CP MR
9 1
Vec=PIN 16
GND=PIN8

FAST AND LS TTL DATA
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MC54/74F174

LOGIC DIAGRAM

MR CP Dg Dy D3 Do Dy Do

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 45 5.0 5.5 \
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
Limits

Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage ‘
ViL Input LOW Voltage 0.8 Vv Guaranteed Input LOW Voltage ‘
VIK Input Clamp Diode Voltage -1.2 \ Ve =MIN, |y =-18 mA ;
VOH Output HIGH Voltage 54,74 | 25 \ loL=-1.0mA Voo =4.50V *

74 27 \ loL=-1.0mA Vecc =475V
VoL Output LOW Voltage 0.5 \ loL=20mA Vce =MIN
IH Input HIGH Current 20 uA Vee=MAX, ViN=2T7V

0.1 mA Vce =MAX, VIN=7.0V i

iL Input LOW Current -0.6 mA Vce =MAX, ViN=0.5V ;
los Output Short Circuit Current (Note 2) -60 -150 mA Vce =MAX, VoyT =0V
Icc Power Supply Current 30 45 mA Vce = MAX, D = MR=45V,CP=_/~ !

NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

FAST AND LS TTL DATA
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MC54/74F174

AC CHARACTERISTICS
54/74F 54F 74F
TA = +25°C TA =-55°C to +125°C TA = 0°C to +70°C
Vece=+5.0V Vee =5.0V£10% Veec=5.0V+10%
CL =50 pF CL =50 pF Cp=50pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
fmax Maximum Clock Frequency 100 140 80 80 MHz
tPLH Propagation Delay 35 5.5 8.0 3.5 10.0 35 9.0 ns
tPHL CPto Qp 45 7.0 10 4.5 12.0 45 11.0
tPHL Propagation Delay 5.0 10 14 5.0 16.0 5.0 15.0 ns
MR to Qp
AC OPERATING REQUIREMENTS
54/74F 54F 74F
TA = +25°C Ta =-55°C to +125°C Ta =0°C to +70°C
Vee=+5.0V Voe =5.0V£10% Voc=50V+10%
Symbol Parameter Min Typ Max Min max Min Max Unit
ts(H) Setup Time, HIGH or LOW 4.0 4.0 4.0
ts (L) Dp to CP 4.0 4.0 4.0 ns
th(H) Hold Time, HIGH or LOW 0 1.0 0
th(L) Dpto CP 0 1.0 0
tw(H) CP Pulse Width, HIGH 4.0 4.0 4.0 ns
tw(L) or LOW 6.0 6.0 6.0
tw(L) MR Pulse Width LOW 5.0 5.0 5.0 ns
trec Recovery Time MR to CP 5.0 5.0 5.0 ns
FAST AND LS TTL DATA
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MC54/74F175

QUAD D FLIP-FLOP

The MC54/74F 175 is a high-speed quad D flip-flop. The device is useful for
general flip-flop requirements where both true and complementary outputs
are required and clock and clear inputs are common to all flip-flops. The in- QUAD D FLIP-FLOP
formation on the D inputs is stored during the LOW-to-HIGH clock transition.

Both true and complemented outputs of each flip-flop are provided. A Master FAST™ SCHOTTKY TTL
Reset input resets all flip-flops, independent of the Clock or D inputs when
LOW.

e Four Edge-triggered D-type Inputs

o Buffered Positive Edge-triggered Common Clock
e Buffered Asynchronous Common Reset
e True and Complementary Outputs é:’;’:&:’é
e ESD > 4000 Volts CASE 620-09
CONNECTION DIAGRAM DIP (TOP VIEW)
Vee Q3 53 D3 Dy Qo Qy CP
16] [15] [14] [1a] [12] [11] [10] [o] N SUFFIX
PLASTIC
5 CASE 648-08
D SUFFIX
DEgREnEEEnEaEn @ Sorc
MR Q Q Dy Dy @ Q GND h CASE 751B-03
FUNCTION TABLE ORDERING INFORMATION
inputs Outputs MC54FXXXJ ~ Ceramic
@ ty, MR=H @th+1 MC74FXXXN  Plastic
— MC74FXXXD SOIC
Dn Qn Qn
L L H
H H L LOGIC SYMBOL
tn = Bit time before clock positive-going transition 1 9
ty + 1 = Bit time after clock positive-going transition l I
H = HIGH Voltage Level
L = LOW Voltage Level
3 —d Qngn cp
2 — Q Do[— 4
6 —qq
7 | Q Di—5
1—qaq,
10— g, Do~ 12
14 —d
Q3 I
15— Q3 Dy 1
Vec =PIN16
GND=PIN8
1
FAST AND LS TTL DATA ‘
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NOTE:

MC54/74F175

LOGIC DIAGRAM

MR CP D3 Do

Dy Do

D Q l—D

———qCP _Q CP
CD CD

Q I—D Q D Q@

[

Q3 Q3

0 @2 01 Q Qo Qg

This diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.

FUNCTIONAL DESCRIPTION

The F175
individual D

consists of four edge-triggered D flop-flops with
inputs and Q and Q outputs. The Clock and

Master Reset are common. The four flip-flops will store the
state of their individual D inputs, one setup time before, on the

Qoutputs to follow. ALOW input on the Master Reset (MR) will
force all Q outputs LOW and Q outputs HIGH independent of
Clock or Data inputs. The F175 is useful for general logic
applications where a common Master Reset and Clock are

LOW-to-HIGH clock (CP) transition, causing individual Q and acceptable.
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54, 74 4.5 5.0 55 \
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 Vv Guaranteed Input LOW Voltage
ViK Input Clamp Diode Voltage -1.2 \ IIN=-18 mA Vce =MIN
VOH Output HIGH Voltage 54,74 25 3.4 \ loH=~1.0mA Vcc =450V
74 2.7 3.4 v IOH=—-1.0mA Vee =475V
VoL Output LOW Voltage 0.35 0.5 \ loL=20mA Vce =MIN
IiH Input HIGH Current 20 HA ViIN=27 V Ve = MAX
100 uA VIN=70 V- Vce = MAX
i Input LOW Current -0.6 mA ViIN=05V Vee = MAX
los Output Short Circuit Current (Note 2) -60 -150 mA Voutr=0V Vge = MAX
Icc Power Supply Current 225 34 mA | Dh=MR=45V Vee = MAX
cp=S
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

FAST AND LS TTL DATA
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MC54/74F175

AC CHARACTERISTICS
54/74F 54F 74F
TA =+25°C TA =-55°C to +125°C TA =0°C to +70°C
Ve =+5.0V Vee =5.0V+10% Vee =50V +10%
CL =50 pF Cp =50 pF Cp =50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
fmax Maximum Clock Frequency 100 140 100 100 MHz
tPLH Propagation Delay 3.5 5.0 6.5 3.5 8.5 3.5 75 ns
tPHL CPtoQpor Qp 4.0 6.5 8.5 4.0 10.5 4.0 9.5
tPHL Propagation Delay 4.5 9.0 1.5 4.5 15 4.5 13 ns
MR to Qp
tPLH Propagation Delay 4.0 6.5 8.5 4.0 10 4.0 9.0 ns
MR to Q
AC OPERATING REQUIREMENTS
54/74F 54F 74F
TA = +25°C TA =-55°C to +125°C TA = 0°C to +70°C
Ve =+5.0V Vee =5.0V+10% vVee =5.0V+£10%
Symbol Parameter Min Typ Max Min Max Min Max Unit
ts(H) Setup Time, HIGH or LOW 3.0 3.0 3.0
ts(L) Dp to CP 3.0 3.0 3.0 ns
th(H) Hold Time, HIGH or LOW 1.0 1.0 1.0
th(L) Dpto CP 1.0 1.0 1.0
tw(H) CP Pulse Width, HIGH 4.0 4.0 4.0 ns
tw(l) or LOW 5.0 5.0 5.0
tw(L) MR Pulse Width, LOW 5.0 5.0 5.0 ns
trec Recovery Time, MR to CP 5.0 5.0 5.0 ns

FAST AND LS TTL DATA
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@ MOTOROLA

4-BIT ARITHMETIC LOGIC UNIT

The MC54/74F 181 is a 4-bit Arithmetic Logic Unit (ALU) which can perform
all the possible 16 logic operations on two variables and a variety of arithmetic
operations. It is 40% faster than the Schottky ALU and only consumes 30%
as much power.

e Provides 16 Arithmetic Operations, ie, Add, Subtract, Compare,
Double, Plus Twelve Other Arithmetic Operations

e Provides all 16 Logic Operations of Two Variables, ie, Exclusive-OR,
Compare, AND, NAND, OR, NOR, Plus Ten Other Logic Operations

e Full Lookahead for High-Speed Arithmetic Operation on Long Words

CONNECTION DIAGRAM

MC54/74F181

4-BIT ARITHMETIC LOGIC UNIT
FAST™ SCHOTTKY TTL

Voc Ay By Ap By A3 By G Cpuq P A=B F3 r;’lel\jSF'l":lg(
|2 " I |21||20||19”18”17”16”15”14”13| CASE 724-03
)
u
ORDERING INFORMATION
[_Jl__ll_J Lellsfleflz]l8llol{soflnllie] MCSA4/74FXXXN  Plastic
Bp S3 S S84 S Ch M Fp Fy Fo GND
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
vce Supply Voltage 54,74 45 5.0 5.5 \
54 -55 25 125
TA Operating Ambient Temperature Range °C
74 0 25 70
loH Output Current — High 54,74 -1.0 mA
Output Voltage — High
VOH A= B output 54,74 55 v
loL Output Current — Low 54,74 20 mA
FAST AND LS TTL DATA
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MC54/74F181

LOGIC SYMBOLS
ACTIVE-HIGH OPERANDS ACTIVE-LOW OPERANDS
21|23222120191a ilTTTTfr
Ag Bo Ay By Ap By A3 B3 Ao Bo Ay By A2 Bp A3 B3
7—qcC, 7—Cn
Cns+ap—16 Cnss—16
8 — M n+4 8 —1M n+4
6 —1So A=B}— 14 G—So A=B}—14
5 —S4 Ghb—17 5—15¢ Gp—17
4—15p 4—1S2
a—ls P—15 a—Js Pp—15
F F F F3 SR F R F
9 10 1 13 9 10 1 13
Vcc=PIN24
GND = PIN 12
LOGIC DIAGRAM
Ch M l_\o Eo K1 §1 l_\g 52 Ka §3
v Y g 2l
0,
S2
S3
— L—. -

ki E T T

) | 1 ] o

Fo F1 A=B Fa P Cn+s G
FAST AND LS TTL DATA

4-93




MC54/74F181

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 \ IIN=-18 mA Vee =MIN
IoH Output Current — HIGH 250 HA VoH =55V Vcc=MIN,A=B
54,74 25 3.4 \ loH=-1.0mA Vcc =45V
VOH Output HIGH Voltage OH ce
74 27 3.4 v I0H =-1.0 mA Vec =475V
VoL Output LOW Voltage 0.35 0.5 \Y loL =20 mA Vce = MIN
20 HA ViN=27V
[IT¥] Input HIGH Current Vce = MAX
100 pA VIN=7.0V
M Input -0.6 mA
A and B Inputs -1.8 mA
L Input LOW Current ViN=05V Voo = MAX
Sp-3 Inputs -2.4 mA
Cp Input -3.0 mA
Output Short Circuit
los Current (Note 2) -60 -150 mA | voyt=0V Ve = MAX
Icc Power Supply Current 43 65 mA Vce = MAX
NOTES:

1. For conditions such as MIN or MAX, use the appropriate value specified under guaranteed operating ranges.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

FUNCTIONAL DESCRIPTION

The F181 is a 4-bit high-speed parallel Arithmetic Logic Unit
(ALU). Controlled by the four Function Select inputs (Sg—S3)
and the Mode Control input (M), it can perform all the 16 pos-
sible logic operations or 16 different arithmetic operations on
active-HIGH or active-LOW operands. The Function Table
lists these operations.

Whenthe Mode Control input (M) is HIGH, allinternal carries
are inhibited and the device performs logic operations on the
individual bits as listed. When the Mode Control input is LOW,
the carries are enabled and the device performs arithmetic op-
erations on the two 4-bit words. The device incorporates full in-
ternal carry lookahead and provides for either ripple carry be-
tween devices using the Cp, 4.4 output, or for carry lookahead
between-packages using the signals P (Carry Propagate) and
G (Carry Generate). In the Add mode, P indicates that F is 15
or more, while G indicates that F is 16 or more. In the Subtract
mode, P indicates that F is zero or less, while G indicates that
Fis less than zero. P and G are not affected by carry in. When
speed requirements are not stringent, it can be used in a sim-
ple Ripple Carry mode by connecting the Carry output (Cp + 4)
signal to the Carry input (Cp) of the next unit. For high-speed
operation the device is used in conjunction with a carry looka-
head circuit. One carry lookahead package is required for

each group of four F181 devices. Carry lookahead can be pro-
vided at various levels and offers high-speed capability over
extremely long word lengths.

The A = B output from the device goes HIGH when all four
F outputs are HIGH and can be used to indicate logic equiva-
lence over four bits when the unit is in the Subtract mode. The
A =B outputis open collector and can be wired-AND with other
A =B outputs to give a comparison for more than four bits. The
A = B signal can be used with the Cp, 4 4 signal to indicate A
>Band A<B.

The Function Table lists the arithmetic operations that are
performed without a carry in. An incoming carry adds a one to
each operation. Thus, select code LHHL generates A minus
B minus 1 (2s complement notation) without a carry in and
generates A minus B when a carry is applied. Because sub-
traction is actually performed by complementary addition (1s
complement), a carry out means borrow; thus a carry is gener-
ated when there is no underflow'and no carry is generated
when there is underflow. As indicated, this device can be used
with either active-LOW inputs producing active-LOW outputs
or with active-HIGH inputs producing active-HIGH outputs.
For either case the table lists the operations that are performed
to the operands labeled inside the logic symbol.
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MC54/74F181

AC CHARACTERISTICS
54/74F 54F 74F
Ta = +25°C Tp=-5510+125°C | T =010 +70°C
Vece=+5.0V Vec=5.0V+10% | Vcc=5.0V +10%
Parameter Cp =50 pF Cp =50 pF Cp =50 pF
Symbol Path Mode Min Max Min Max Min Max Unit
tPLH 3.0 8.5 30 105 30 95
tPHL CntoCn+4 3.0 8.0 3.0 10 30 9.0 ns
tPLH 5.0 13 50 15 50 14
tPHL AorBtoCn+ 4 Sum 1 59 12 50 14 5.0 13 ns
tPLH . 50 14 5.0 16 5.0 15
tPHL AorB1oCn+ 4 Of 1 59 13 5.0 15 5.0 14 ns
tpLH 30 8.5 30 105 30 95
tPHL CntoF Ay | 30 85 3.0 105 3.0 95 ns
tPLH 3.0 75 30 95 30 8.5
tPHL AorBtoG Sum | 34 75 3.0 95 3.0 8.5 ns
tPLH ‘ 3.0 85 3.0 105 30 95
tPHL AorBtoG Dif | 30 95 3.0 115 3.0 10.5 ns
tpLH 3.0 7.0 30 9.0 30 8.0
tPHL AorBtoP Sum | 30 7.5 3.0 95 3.0 85 ns
tPLH | 40 7.5 4.0 95 40 8.5
tPHL AorBtoP Df | 35 85 35 105 35 95 ns
tpLH o 30 9.0 3.0 1 3.0 10
tPHL AiorBitoFi Sum 1 34 10 3.0 11 30 10 ns
tPLH o . 3.0 1 30 13 30 12
tPHL AjorBitoF Dif 39 1 3.0 13 3.0 12 ns
tpLH AnyAorB Sum 4.0 10.5 4.0 12,5 4.0 1.5 ns
tPHL o Any F 40 10 40 12 40 1
tpLH AnyAorB Dif 45 12 45 14 45 13 ns
tPHL to Any F 45 12 45 14 45 13
tPLH . 40 9.0 4.0 1 40 10
tPHL AorBtoF Logic | 49 10 40 12 40 11 ns
tPLH ~ . 11 27 11 3t 1 29
tPHL AorBloA=B D1 70 125 7.0 145 7.0 135 ns
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MC54/74F181

FUNCTION TABLE
Mode Select Active-LOW Operands Active-HIGH Operands
Inputs & Fpy Outputs & Fpp Outputs
Logic  Arithmetic** Logic  Arithmetic**
S3 S2 Sy Sp [M=H) (M=L)(Cn=L) (M=H) (M=L)(Cp=H)
L L L LJ|A A minus 1 A A
L L L H|AB AB minus 1 A+B  A+B
L L H L |A+B ABminus1 AB A+B
L L H H |Logict minus1 LogicO minus 1
L H L L |A¥B Apus(A+B) AB AplusAB
L H L HI|B AB plus (A + B) B (A +B) plus AB
L H H L |A®B AminusBminus 1 A®B A minus B minus 1
L H H H |A+B A+B AB AB minus 1
H L L L |AB Aplus (A + B) A+B  Aplus AB
H L L H |A®B ApusB A®B AplusB
H L H L |B AB plus (A + B) B (A + B) plus AB
H L H H |A+B A+B AB AB minus 1
H H L L |LogicO Aplus A* Logic1 A plus A*
H H L H |AB AB plus A A+B  (A+B)plusA
H H H L |AB AB minus A A+B  (A+B)plusA
H H H HI}A A A A minus 1

*Each bit is shifted to the next more significant position.

**Arithmetic operations expressed in 2s complement notation.

H = HIGH Voltage Level
L = LOW Voltage Level

FAST AND LS TTL DATA

4-96




@ MOTOROLA

MC54/74F182
CARRY LOOKAHEAD
GENERATOR

The MC54/74F 182 is a high-speed carry lookahead generator. Itis general-
ly used withthe F181, F381 or 29F01 4-bit arithmetic logic unit to provide high-

speed lookahead over word lengths of more than four bits. CARRY LOOKAHEAD
® Provides Lookahead Carries Across a Group of Four ALUs GENERATOR
e Multi-level Lookahead High-speed Arithmetic Operation Over Long

Word Lengths FAST™ SCHOTTKY TTL

CONNECTION DIAGRAM DIP (TOP VIEW)

Voc P2 G2 Cn Cnsx Cnsy G Cnyz

[1] [ss] [l [a] [ [w] o] [o] Jeurec
CASE 620-09

L] T2 T TaJ [s] Te] T2 [s N SUFFIX

— = = === PLASTIC
Gy Py G Pp Gz Pz P GND CASE 648-08
D SUFFIX

id SoIC
) CASE 751B-03

LOGIC DIAGRAM ORDERING INFORMATION

MC54FXXXJ  Ceramic
_ MC74FXXXN  Plastic

CaGoPo G1Py GoPy G3P3 MC74FXXXD  SOIC
1 7 A Sy Y yrmmil LOGIC SYMBOL
[ T 1] | | 1] [ | L 1|3
L$J Q#‘J \:j o
Pop— 4
GoP— 3
12—{Cnsx PIP—2
L c Gip— 1 Vgc=PIN16
G C C G P 11—1tn GND=PIN8
n+X n+y n+z P +y Pop— 15
9—{Cnsz GP M
P3p—6
G3 5
P G
7 10
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MC54/74F182

FUNCTION TABLE
Inputs Outputs
Cn Go Pp Gy Py Go Py G3 P3 Cnsx Cnsy Cnsz G P
X H H L
L H X L
X L X H
H X L H
X X X H H L
X H H H X L
L H X H X L
X X X L X H
X L X X L H
H X L X L H
X X X X X H H L
X X X H H H X L
X H H H X H X L
L H X H X H X L
X X X X X L X H
X X X L X X L H
X L X X L X L H
H X L X L X L H
X X X X X H H H
X X X H H H X H
X H H H X H X H
H H X H X H X H
X X X X X L X L
X X X L X X L L
X L X X L X L L
L X L X L X L L
H X X X H
X H X X H
X X H X H
X X X H H
L L L L L
H = HIGH Voltage Level
L = LOW Voltage Level
X = Don't Care
GUARANTEED OPERATING RANGES
Symbot Parameter Min Typ Max Unit
Vee Supply Voltage 54,74 45 5.0 5.5 \
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
IOH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA
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MC54/74F182

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 " Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
ViIK Input Clamp Diode Voltage -1.2 \ IIN=-18 mA Vce =MIN
VOH Output HIGH Voltage 54,74 25 3.4 \ loH=-1.0mA Vecc =450V
74 2.7 3.4 v IoH = ~1.0mA Vec =475V
VoL Output LOW Voltage 035 | 05 v IOL =20 mA Vce = MIN
i Input HIGH Current 20 uA VIN=27V Vce = MAX
100 A [ vn=7.0V Ve = MAX
Cp Input -1.2
P3 Input 2.4
L Input LOW Py Input -3.6 mA VIN=05V Vce = MAX
Current Ga, Pg, P{ Inputs -4.8
Go, Go Inputs -8.4
Gy Input -9.6
los Output Short Circuit Current (Note 2) -60 -150 mA VouT=0V Vce = MAX
IcCH Power Supply Current (All Outputs HIGH) 18.4 28 mA | P3,Gg=45V Vee = MAX
All Other Inputs = GND
IcoL Power Supply Current (All Outputs LOW) 235 36 mA | Gg,Gq,Go=45V Vee = MAX
All Other Inputs = GND
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges.
2. No more than one output should be shorted at a time, nor for more than 1 second. |

AC CHARACTERISTICS
54/74F 54F 74F
Ta = +25°C Ta =-55°C to +125°C Ta = 0°C to +70°C
Vec=+5.0V Vee=5.0V+10% Vee = 5.0V +10%
Cp =50 pF Cp =50 pF Cp =50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay 3.0 6.6 8.5 3.0 10.5 3.0 9.5
tPHL CntoCn4+xCn+yCnsz | 30 6.8 9.0 3.0 1 3.0 10 ne
tPLH Propagation Delay 25 6.2 8.0 25 10.7 25 9.0
tPHL Pg, P1,0rPato Cp 4 x, 1.5 37 5.0 1.5 6.5 1.5 6.0 ns
Cnt+yCny+z
tPLH Propagation Delay 2.5 6.5 8.5 25 10.5 25 9.5
tPHL Go, Gq,0rGoto Cp 4 x, 15 3.9 5.2 15 6.5 1.5 6.0 ns
Cn+y Cn+z
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MC54/74F182

AC CHARACTERISTICS (Continued)

54/74F 54F 74F
TA = +25°C TA =-55°C to +125°C Ta = 0°C to +70°C
Voc =450V Vec =50V +10% Ve =5.0V £10%

Cp =50 pF C =50 pF Cp =50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Erop_agation Delay 2.0 79 10 20 125 2.0 1 ns
tPHL P1,Po,orP3to G 2.0 6.0 8.0 2.0 9.5 20 9.0
tPLH iropagation Delay , 2.0 83 | 105 2.0 125 2.0 1.5 e
tPHL Gpto G 1.5 5.7 75 15 9.5 15 8.5
tPLH fropagation Delay 25 5.7 75 25 1" 25 8.5 ns
tpHL PptoP ; 25 41 55 25 75 25 6.5

FUNCTIONAL DESCRIPTION

The F182 carry lookahead generator accepts up to four G =G3g + P3G2 + P3P2G1 + P3P2P1Gg
pairs of active-LOW Carry Propagate (Po-P3) and carry Gen- P = P3P2P1Pg
erate (Go-Gg) signalsandanactive-HIGH Carry input (Cp) and Also, the F182 can be used with binary ALUs in an active-
providesanticipatedactive-HIGHcarries (Cn +x,Cn+y,Cn +2) LOW or active-HIGH input operand mode. The connections
across four groups of binary adders. The F182 also has ac- (Figure 1) to and from the ALU to the carry lookahead genera-
tive-LOW Carry Propagate (P) and Carry Generate (G) out- tor are identical in both cases. Carries are rippled between
puts which may be used for further levels of lookahead. The lookahead blocks. The critical speed path follows the circled
logic equations provided at the output are: numbers. There are several possible arrangements for the
Cnh + x=Go + PoCn carry interconnects, but all achieve about the same speed. A
Cn +y=G1+P1Gg + P1PoCn 28-bit ALU is formed by dropping the last F181 or F381.

Cn +z=G2 + P2G1 + PoP1Gg + PoP1PoCp

ETITYc —
Pb——
C1e, @
Cn Cnsa]cn —Cq CnsaCnh CnaalC
G n “n+4 n On+af LOUT
ALU"*% AL ALUM AU | (Cap)
|
F®
Q0 (L J’
Pg Gg P1G1P2Gp P3G
CiN c.& F182 G Cn F182 Gb—
n+x Cn+y Cn+zP ® Cn+x Cn+y CnszPp—
© —— |

** ALUs may be either F181, F381, or 2901A.

Figure 1. 32-Bit ALU with Ripple Carry Between 16-Bit Lookahead ALUs
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4-BIT BIDIRECTIONAL
UNIVERSAL SHIFT REGISTER

The MC74F194 is a high-speed 4-bit bidirectional universal shift register. As
a high-speed multifunctional, sequential building block, it is useful in a wide
variety of applications. It may be used in serial-serial, shift left, shift right,
serial-parallel, parallel-serial, and parallel-parallel data register transfers. The
F194 is similar in operation to the S195 universal shift register, with added
features of shift left without external connections and hold (do nothing) modes
of operation.

e Typical Shift Frequency of 150 MHz

e Asynchronous Master Reset

e Hold (Do Nothing) Mode

e Fully Synchronous Serial or Parallel Data Transfers

FUNCTIONAL DESCRIPTION

The F194 contains four edge-triggered D flip-flops and the necessary
interstage logic to synchronously perform shift right, shift left, parallel load and
hold operations. Signals applied to the Select (Sg, S1) inputs determine the
type of operation, as shown in the Function Table. Signals on the Select,
Parallel data (Pg—P3) and Serialdata (DsR, Dg| ) inputs canchange when the
clock is in either state, provided only that the recommended setup and hold
times, with respect to the clock rising edge, are observed. A LOW signal on
Master Reset (MR) overrides all other inputs and forces the outputs LOW.

CONNECTION DIAGRAM
Vec Q Q4 Q Q3 CP S Sp

[16] [1s] [14] [1a] [r2] [w1] [ro] [o]

FUNCTION TABLE
Operating Inputs Outputs
Mode MR |S1 So|Dsp DsL |Pn|Qo Q1 Q2 Q3
Reset L|X X X X XL L L L
Hold H | | X X X lap a1 a2 a3
. H | h | X I X lar a2 q3 L
Shift Left Hln X h X |q1 a2 a3 H
- Hl h 1 X XL aq a1 a2
Shift Right ali n h X X |H g a a
Parallel Load Hlh h X X Ph|PO0 P1 P2 P3

| = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition.

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition.

Pn» Gn = Lower case letters indicate the state of the referenced input or output one setup
time prior to the LOW-to-HIGH clock transition.

H = HIGH Voltage Level

L = LOW Voitage Level

X = Immaterial

MC74F194

4-BIT BIDIRECTIONAL
UNIVERSAL SHIFT REGISTER

FAST™ SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

D SUFFIX
SOIC
CASE 751B-03

ORDERING INFORMATION

MC74FXXXJ  Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

LOGIC SYMBOL
110 9
CP Sy S
1 —gMR Dspf— 2
15 — Qg Pof—3
Pip—4
14 — Q4 Pol—5
18— 02 P3l—6
12— Q3 DgLf—7

Voo =PIN16
GND=PIN8
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MC74F194

LOGIC DIAGRAM
Po P1 P2 P3
$1—>e
Dsp 1 Dsr
S Qo
rqcpP
R
CLEAR
¢ —>e
MR —{>o—
Qo Q Q Q3
Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate
propagation delays.
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 74 45 5.0 55 \
TA Operating Ambient Temperature Range 74 0 25 70 °C
IoH Output Current — High 74 -1.0 mA
loL Output Current — Low 74 20 mA
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
Vik Input Clamp Diode Voltage -1.2 \ IIN=-18 mA Vce =MIN
Vo Output HIGH Voltage 74 25 3.4 \Y loH=-1.0mA | Vcc=4.5V
74 27 34 v loH=-1.0mA | Vcc=4.75V
VoL Output LOW Voltage 0.35 0.5 \ loL =20 mA Ve =MIN
20 pA VIN=27V
K Input HIGH Current Vce = MAX
100 uA VIN=7.0V
I Input LOW Current -0.6 mA ViN=05V Vce = MAX
los Output Short Circuit Current (Note 2) —-60 -150 mA Vout=0V Vce = MAX
Sn, MR, Dgp,
Icc Power Supply Current 33 46 mA P:S=LG=n‘c‘1.,5 v Ve = MAX
cP=_1"

NOTES:
1. For conditions such as MIN or MAX, use the appropriate value specified under guaranteed operating ranges.
2. Not more than one output should be shorted at a time, nor for more than 1 second.
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MC74F194

AC CHARACTERISTICS
74F 74F
Ta = +25°C Ta =0to +70°C
Vee=+5.0V Vee =5.0V +10%
CL =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Unit
fmax Maximum Shift Frequency 105 90 MHz
tPLH Propagation Delay 3.0 7.0 3.5 8.0 ns
tPHL CPtoQp 35 7.5 35 8.0
Propagation Delay
tPHL MR to Qp 4.5 12 4.5 14 ns
AC OPERATING REQUIREMENTS
74F 74F
TaA = +25°C TA =010 +70°C
Vec=+5.0V Vee =5.0V +£10%
Symbol Parameter Min Max Min Max Unit
ts(H) Set up Time, HIGH or LOW 4.0 4.0
tg(L) P or DgR or Dg|_to CP 4.0 4.0
ns
th(H) Hold Time, HIGH or LOW 0 1.0
th(L) P or DgR or Dgy to CP 0 1.0
tg(H) Set up Time, HIGH or LOW 8.0 9.0
ts(L) Spto CP 8.0 8.0
ns
th(H) Hold Time, HIGH or LOW 0 0
th(L) Sp to CP 0 0
tw(H) CP Pulse Width HIGH 5.0 55 ns
twl(L) MR Pulse Width LOW 5.0 5.0 ns
Recovery Time
trec MR to CP 7.0 8.0 ns
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4-BIT PARALLEL
ACCESS SHIFT REGISTER

The functional characteristics of the MC74F195 4-Bit Parallel Access Shift
Register are indicated in the Logic Diagram and Function Table. The device
is usefulin a wide variety of shifting, counting, and storage applications. It per-
forms serial, parallel, serial-to-parallel, or parallel-to-serial data transfers at
very high speeds.

The MC74F 195 operates in two primary modes, shift right (Qo-Q1) and par-
allel load, which are controlled by the state of the Parallel Enable (PE) input.
Serial data enters the first flip-flop (Qg) via the J and K inputs when the PE
inputis HIGH, and is shifted 1 bit in the direction Qg-Q1-Q2-Qg3 following each
LOW-to-HIGH clock transition. The J and Kinputs provide the flexibility of the
JK type inputis made for special applications, and by tying the two pins togeth-
er the simple D-type input is made for general applications. The device ap-
pears as four common clocked D flip-flops when the PE input is LOW. After
the LOW-to-HIGH clock transition, data on the parallel inputs (Dg-D3) is trans-
ferred to the respective Qp-Qg outputs. Shift left operation (Q3-Q2) can be
achieved by tying the Qp, outputs to the Dp.1 inputs and holding the PE input
LOW.

All parallel and serial data transfers are synchronous, occurring after each
LOW-to-HIGH clock transition. The MC74F195 utilizes edge-triggering;
therefore, there is no restriction on the activity of the J, K, Dp, and PE inputs
for logic operation, other than the setup and hold time requirements.

A LOW on the asynchronous Master Reset (MR) input sets all Q outputs
LOW, independent of any other input condition.

Shift Right and Parallel Load Capability
e J-K (D-Type) Inputs to First Stage

e Complement Output from Last Stage

e Asynchronous Master Reset

CONNECTION DIAGRAM DIP

MC74F195

4-BIT PARALLEL
ACCESS SHIFT REGISTER
FAST™ SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

& D SUFFIX
" soIC

b CASE 751B-03

ORDERING INFORMATION

MC74FXXXJ  Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

LOGIC SYMBOL
9 45 6 7

PE D, D D:
2—; o D1 D2 i
10 —{cp Q3— 11
3_QKMFIQ()(M Qo Q3

115 14 13 12

Vcc=PIN16
GND =PIN8
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GUARANTEED OPERATING RANGES

MC74F195

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 74 4.5 5.0 5.5 \
TA Operating Ambient Temperature Range 74 0 25 70 °C
loH Output Current — High 74 -1.0 mA
loL Output Current — Low 74 20 mA

LOGIC DIAGRAM
K Do D4 Dy D3
PE —C{> %
cP—{>o
MR—d>o
4 4 4 4
rfbg r D R D rfog
—a> cP —qg>cp —d>Cp —a>CP
L >1{s ol d>1s of—t “>s ot s a M
Qo Q Q2 Q303
FUNCTION TABLE
Inputs Outputs
Operating Modes MR CP PE J K Dh|Q Q Q Q3 Q3
Asynchronous Reset L X X X X X L L L L H
Shift, Set First Stage H ) h h h X |H q 9 g g
Shift, Reset First Stage H T h | 1 X L a a1 G QqQ
Shift, Toggle First Stage H 7 h h | X |q g a1 4d Qg
Shift, Retain First Stage H 1 h [ h X la q a1 a9 a
Parallel Load H 1T I X X dy|dg dy do d3 d3

H = HIGH Voltage Level
L = LOW Voltage Level
X =Don't Care

dn, (ap) = Lower case letters indicate the state of the referenced input (or output) one setup time prior to the LOW-to-HIGH clock transition.

T = LOW-to-HIGH clock transition
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MC74F195

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 \' Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 v Guaranteed Input LOW Voltage
ViK Input Clamp Diode Voltage -1.2 \ IIN=-18 mA Vce =MIN
VOH Output HIGH Voltage 74 25 \ loH=-1.0mA Vcc=45V
74 2.7 v Vcc =475V
VoL Output LOW Voltage 0.5 v loL=20mA Vec=45V
IiH Input HIGH Current 20 A VIN=27V Vge = MAX
100 VIN=7.0V
IiL Input LOW Current -0.6 mA Vce = MAX
los Output Short Circuit Current (Note 2) -60 -150 mA Vout=0V Vce = MAX
Icc Power Supply Current 38 mA Vce = MAX
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges.
2. Not more than one output should be shorted at a time, nor for more than 1 second.
AC CHARACTERISTICS
54/74F 74F
Tao=+25C Ta =0°C to +70°C
Vec=+50V Vee=5.0V+£10%
CL =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Unit
fmax 105 90 MHz
tPLH Propagation Delay ) 25 7.0 25 8.0 ns
tPHL CPto QQ 25 8.0 25 9.0
tPHL Propagation Delay, MR to Q 3.0 10 3.0 1 ns
tPLH Propagation Delay, MR to Q 3.0 10.5 3.0 1 ns

FAST AND LS TTL DATA
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MC74F195

AC OPERATING REQUIREMENTS

74F 74F
Ta=+25°C TA=0°Cto +70°C
Vee=+50V Vce=5.0V+10%
CL =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Unit

ts (H) Setup Time, HIGH or LOW J, K, D to CP 4.0 4.0 ns

ts (L) 4.0 4.0

th (H) Hold Time, HIGH or LOW J, K, D to CP 0 1.0 ns

th (L) 0 1.0

ts (H) Setup Time, HIGH or LOW PE to CP 8.0 9.0 ns

ts (L) 8.0 9.0

th (H) Hold Time, HIGH or LOW PE to CP 0 0 ns

th (L)

tw (H) CP Pulse Width, HIGH 5.0 5.5 ns

tw (L) MR Pulse Width, LOW 5.0 5.0 ns

trec Recovery Time, MR to CP 7.0 8.0 ns
|
|
|
|
\
|
|
|

FAST AND LS TTL DATA i
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@ MOTOROLA

OCTAL BUFFER/LINE DRIVER
WITH 3-STATE OUTPUTS

The F240, F241 and F244 are octal buffers and line drivers designed to be
employed as memory address drivers, clock drivers, and bus-oriented trans-
mitters/receivers which provide improved PC board density.

e 3-State Outputs Drive Bus Lines or Buffer Memory Address Registers
e Outputs Sink 64 mA

e 15 mA Source Current

e |nput Clamp Diodes Limit High-Speed Termination Effects

e ESD > 4000 Volts

CONNECTION DIAGRAMS

MC54/74F240
Vec OEp Yap oo Yai b1 Ya2 b2 Ya3 b3

[@] [75] [i] [7] [1] (] [4] [e] [rz] (7]
I | I I

)
s
L] L20 (3] [ef [s] Le] 7] [8] [o] [1o]

OE3 lap Yoo lat Y1 la2 Yoo lag Yp3 GND

MC54/74F241
Vec OEb Yao o Ya1 bt Ya2 b2 Ya3 13

20 I—II_II_II_II—II_II_II_IITTI

pEatlal

L2 el e s Le 2] L8] o] [1o]

OF3 lao Ybo lat Yot la2 Yoz la3 Yo3 GND

. MC54/74F244
Vec OEp Yao o Yat ot Ya2 l2 Ya3 b3

[=] [] [e] [¥7] [se] [ss] (7] [s3] [re] [+
T T T T.T]

\ 4

e
L L2) (3] [ef [s] L] 7] (8] [o] [1o]

OEa lao Yoo lai Yot la2 Yo la3 Yba GND

MC54/74F240
MC54/74F241
MC54/74F244

OCTAL BUFFER/LINE DRIVER
WITH 3-STATE OUTPUTS

FAST™ SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 732-03

N SUFFIX
PLASTIC
CASE 738-03
20

DW SUFFIX
20 soic
CASE 751D-03

ORDERING INFORMATION

MC54FXXXJ  Ceramic
MC74FXXXN  Plastic
MC74FXXXDW SOIC

FAST AND LS TTL DATA
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MC54/74F240 « MC54/74F241 « MC54/74F244

FUNCTION TABLE FUNCTION TABLE FUNCTION TABLE
MC54/74F240 MC54/74F241 MC54/74F244
Inputs Outputs Inputs Outputs Inputs Outputs
OEa| la {OEp| Ip | Ya | Yp OEa| la |OEp| b | Ya | Yb OEa|la | OEpllb |Ya | Yb
L L L L H|H L L H L L L L L L L L L
L H L H L L L H H H H|H L H L H HI|H
H X H X zZ |z H X L X zZ |z H X H X zZ |z
H = HIGH Voltage Level; L = LOW Voltage Level; X = Don’'t Care; Z = High Impedance
GUARANTEED OPERATING RANGES |
Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 54,74 45 5.0 5.5 \
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70 :
IoH Output Current — High 54 -12 mA
74 -15
loL Output Current — Low 54 48 mA
74 64

FAST AND LS TTL DATA
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MC54/74F240 « MC54/74F241 « MC54/74F244

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 20 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 \ IIN=-18 MA Vce =MIN
VOH Output HIGH Voltage 54,74 24 34 v loH=-3.0mA | Voo =450V
74 2.7 3.4 v I0H =-3.0 A Voo =475V
54 2.0 v IoH =-12 mA Ve =4.50 v
74 2.0 v IoH =-15mA Voo =450V
VoL Output LOW Voltage 54 0.55 \ loL =48 mA Vee =MIN
74 0.55 \Y IoL = 64 mA
lozH Output Off Current HIGH 50 pA Voutr =27V Vee = MAX
lozL Output Off Current LOW -50 pA VouT=05V Vce = MAX
IiH Input HIGH Current 20 pA VIN=27V Ve = MAX
100 VIN=7.0V
Data Inputs
L Input LOW Current F241, F244 -1.6 mA VIN=05V Vce = MAX
Other -1.0
los Output Short Circuit Current 74 -100 —225 mA VouT = GND Vee = MAX
(Note 2) 54 -100 -275 mA
lccH Power Supply Current HIGH F240 35
F241, F244 60
lccL Power Supply Current LOW F240 75 mA Vce = MAX
F241, F244 2
lccz Power Supply Current OFF F240 75
F241, F244 90
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

FAST AND LS TTL DATA
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MC54/74F240 « MC54/74F241 « MC54/74F244

AC CHARACTERISTICS — MC54/74F240

4-111

54/74F 54F 74F
Ta = +25°C TA =-55°C to +125°C | Ta = 0°C to +70°C
Vec=+5.0V Vec=5.0V+10% |Vcec=5.0V+10%
Cp =50 pF CL =50 pF CL =50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay, Data to Output | 2.5 5.1 7.0 25 9.0 25 8.0 ns
tPHL 15 35 47 15 6.0 15 5.7
tpzH Output Enable Time 2.0 35 5.2 2.0 6.5 2.0 5.7 ns
tpzL 4.0 6.9 9.0 4.0 13.5 4.0 10
tPHZ Output Disable Time 2.0 4.0 53 20 6.5 2.0 6.3 ns
tpLz 15 6.0 8.0 2.0 125 15 9.5
AC CHARACTERISTICS - MC54/74F241
54/74F 54F 74F
Ta = +25°C TA =-55°C to +125°C | Tp = 0°C to +70°C
Vee=+50V Vee=50V+10% |Vcc=5.0V+10%
C =50 pF Cp =50 pF CL=50pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay, Data to Output | 2.5 4.0 5.2 2.0 6.5 25 6.2 ns
tPHL 2.5 4.0 5.2 2.0 7.0 2.5 6.5
tpzH Output Enable Time 2.0 43 5.7 2.0 7.0 2.0 6.7 ns
tpzL 2.0 5.4 7.0 2.0 8.5 2.0 8.0
tPHZ Output Disable Time 2.0 45 6.0 2.0 7.0 2.0 7.0 ns
tpLz 2.0 45 6.5 2.0 125 2.0 7.5
AC CHARACTERISTICS —~ MC54/74F244
54/74F 54F 74F
TA = +25°C Ta =-55°C to +125°C | Tp = 0°C to +70°C
Vee=+5.0V Vec=5.0V+10% |Vcc=5.0V+£10%
CL =50 pF Cp =50 pF CL =50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay, Data to Output | 2.5 4.0 5.2 2.5 6.5 2.5 6.2 ns
tPHL 25 4.0 5.2 25 7.0 25 6.5
tpzH Output Enable Time 20 43 5.7 20 7.0 2.0 6.7 ns
tpzL 2.0 5.4 7.0 2.0 85 2.0 8.0
tPHZ Output Disable Time 2.0 45 6.0 2.0 7.0 2.0 7.0 ns
tpLz 2.0 4.5 6.0 2.0 10.0 2.0 7.0
FAST AND LS TTL DATA




@ MOTOROLA

QUAD BUS TRANCEIVERS
WITH 3-STATE OUTPUTS

MC54/74F242
MC54/74F243

The MC54/74F242 and MC54/74F243 are Quad Bus Transmitters/Receiv-
ers designed for 4-line asynchronous 2-way data communication between
data buses.

e 2-Way Asynchronous Data Bus Communication
e Input Clamp Diodes Limit High-Speed Termination Effects
e ESD > 4000 Volts

QUAD BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

FAST™ SCHOTTKY TTL

MC54/74F242 (TOP VIEW)

Vcc OEz NC 1B 2B

3B 4B
[W [ [ [ [0 [s] [s]

MC54/74F243 (TOP VIEW)

Vg OEp NC 1B 2B 33 4B

.

J SUFFIX
al CERAMIC
CASE 632-08

N SUFFIX
PLASTIC
CASE 646-06

D SUFFIX
14 SOIC

» CASE 751A-02

ORDERING INFORMATION

MCB54FXXXJ  Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

ey
ey

L [2] L) L] &) Le]
OE; NC 1A 2A 3A  4A  GND
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
vVce Supply Voltage 54,74 45 5.0 5.5 \%
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Output Current — High 54 -12 mA
74 -15
loL Output Current — Low 54 48 mA
74 64
FAST AND LS TTL DATA
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MC54/74F242 « MC54/74F243

FUNCTION TABLE - MC54/74F242 FUNCTION TABLE — MC54/74F243
Inputs Inputs Inputs Inputs
OE{| D | Output |OE;| D | Output OEy| D | Output |OEa| D | Output
L L H L X z L L L L X z
L H L L X z L H H L X z
H X z H L H H X z H L L
H X z H H L H X z H H H
H = HIGH Voltage Level; L = LOW Voltage Level ; X = Don't Care; Z = HIGH Impedance
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH voltage 2.0 v Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 v IIN=—-18 mA Vce =MIN
54 2.0 v IoH =~12mA Voo =450V
VoH Output HIGH Voltage 74 20 \ loH=-15mA Vcc =450V
54,74 | 24 % IoH =-3.0mA Voc =4.50V
74 27 v IOH =-3.0mA Ve =475V
VoL Output LOW Voltage 54 0.55 \ loL=48mA Vce =MIN
74 0.55 v loL = 64 mA
lozH Output Off Current HIGH 70 pA VouTt =27V Vee = MAX
1.0 mA Voutr=55V
lozL Output Off Current LOW -1.6 mA VouT =05V Vce = MAX
Enable 20 A ViIN=27V
IIH Input HIGH Current Data 70 uA VIN=27V Ve = MAX
Data 1.0 mA VIN=5.5V
Enable 0.1 mA VIN=7.0V
i Input LOW Current Enable -1.0 mA VIN=0.5V Vce = MAX
Data -1.6 mA VIN=05V
los Output Short Circuit Current 74 -100 —225 mA Vout=0V Vce = MAX
(Note 2) 54 -100 -275 mA
IccH Power Supply F242 60 mA Outputs Ve = MAX
Current HIGH F243 80 mA HIGH
IccL Power Supply F242 75 mA Outputs Vce = MAX
Current LOW F243 90 mA Low
lccz Power Supply F242 75 mA Outputs Vee = MAX
Current OFF F243 20 mA OFF
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

FAST AND LS TTL DATA
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MC54/74F242 « MC54/74F243

AC CHARACTERISTICS — MC54/74F242

54/74F 54F 74F
Ta =+25°C TA =-55°C to +125°C | Tp =0°C to 70°C
Vee=+5.0V Vee =5.0V 110% Vee =5.0V10%
Cp =50 pF Cp =50 pF Ci =50pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay, 25 7.0 25 9.0 25 8.0 ns
tPHL Data to Output 15 4.7 15 6.0 1.5 5.7
tPzH Output Enable Time 2.0 4.7 20 6.5 2.0 5.7 ns
tpzL 4.0 9.0 4.0 12 4.0 10
tPHZ Output Disable Time 2.0 5.3 2.0 6.5 2.0 6.3 ns
tpLz 1.5 6.5 1.5 12.5 1.5 8.0
AC CHARACTERISTICS —- MC54/74F243
54/74F 54F 74F
Ta = +25°C TA =-55°C to +125°C | Tp =0°C to 70°C
Vec=+5.0V Vec =5.0V£10% Vee=5.0V10%
CL =50 pF CL =50 pF Cp =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay, 25 52 2.0 6.5 20 6.2 ns
tPHL Data to Output 25 5.2 2.0 8.5 20 6.5
tpzH Output Enable Time 2.0 5.7 2.0 8.0 20 6.7 ns
tpzL 2.0 75 20 10.5 2.0 85
tPHZ Output Disable Time 20 6.0 1.5 75 1.5 7.0 ns
tpLz i 1.5 6.5 2.0 12.5 1.5 7.5
FAST AND LS TTL DATA
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@ MOTOROLA

OCTAL BIDIRECTIONAL
TRANSCEIVER WITH
3-STATE INPUTS/OUTPUTS

The MC54/74F245 contains eight noninverting bidirectional buffers with
3-state outputs and is intended for bus-oriented applications. Current sinking
capability is 24 mA at the A ports and 64 mA at the B ports. The Transmit/Re-
ceive (T/R) input determines the direction of data flow through the bidirectional
transceiver. Transmit (active HIGH) enables data from A ports to B ports; Re-
ceive (active LOW) enables data from B ports to A ports. The Output Enable
input, when HIGH, disables both A and B ports by placing them in a high-Z
condition.

e Noninverting Buffers
e Bidirectional Data Path

MC54/74F245

OCTAL BIDIRECTIONAL
TRANSCEIVER WITH 3-STATE
INPUTS/OUTPUTS

FAST™ SCHOTTKY TTL

J SUFFIX
e B Outputs Sink 64 mA CERAMIC
e ESD > 4000 Volts CASE 732-03
CONNECTION DIAGRAM (TOP VIEW)
Vcc OE By By B By Bs Bg By
205!1F7IIT€H1_51|T¢HF|ITE|IFI N SUFFIX
—J PLASTIC
CASE 738-03
20
) Ay ‘
DW SUFFIX
20 SOIC
L el [] Lo sl [ef [zl Lol [ef [l 1 CASE 7810-03
TR Ay AT A A3 Aq Ag Ag A7  GND
FUNCTION TABLE ORDERING INFORMATION
Inputs MC54FXXXJ Ceramic
SE TR MC74FXXXN Plastic
O TR Output - HGH Vollac Love MC74FXXXDW  SOIC
= oltage Level
L L | BusB Datato Bus A L = LOW Voltage Level
L H | Bus ADatatoBusB X = Don't Care
H X High-Z State
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 \
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Output Current — High An Outputs 54,74 -3.0 mA
o c 74 24 mA
! utput Current — Low Ap Outputs
oL P n Suip 54 20 mA
4 -12
IoH Output Current — High Bp Outputs 5 mA
74 -15
54 48
! t — B
oL Output Current — Low 1, Outputs 71 o4 mA
FAST AND LS TTL DATA
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MC54/74F245

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 20 Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 \' IIN=-18 mA Vce =MIN
VoH Output HIGH Voltage, A Outputs | 54,74 | 2.4 33 V' loH =-3.0 mA Vcc =450V
74 2.7 3.3 \' loH=-3.0mA Ve =475V
54,74 | 24 3.4 v IoH = -3.0 mA Voo =450V
VoH Output HIGH Voltage, By, Outputs 74 27 3.4 \ loH=-3.0mA Vecc =475V
54 2.0 v IoH = -12 mA Vec =450V
74 2.0 vV | loH=-15mA
VoL Output LOW Voltage, Ap Outputs 54 0.35 0.5 Vv loL=20mA Vce =MIN
74 035 | 05 v loL = 24 mA
VoL Output LOW Voltage, By, Outputs 54 0.55 \" loL =48 mA Vee =MIN
74 0.55 v IoL = 64 mA
lozH +hiH | Output Off Current HIGH 70 uA Voutr=27V Vce = MAX
lozL +liL | Output Off Current LOW —650 mA Voutr=05V Ve = MAX
OE, T/R Inputs 20 nA ViN=2T7V
i Input HIGH Current OE, T/R Inputs 100 pA VIN=7.0V Vce = MAX
An, Bp Inputs 1.0 mA ViN=5.5V
T/R Input -0.8 mA
e Input LOW Current OE Input -1.2 mA VIN=05V Vce = MAX
los Output Short Circuit An Outputs -60 -150 mA VouT = GND Vce = MAX
Current (Note 2) Bp Outputs -100 —225 mA Vout = GND Vce = MAX
lcCH Power Supply Current HIGH 90 mA | Vcc = MAX, Outputs HIGH
lccL Power Supply Current LOW 120 mA | Ve = MAX, Outputs LOW
lccz Power Supply Current OFF 110 mA Vce = MAX, Outputs OFF
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time.

AC CHARACTERISTICS
54/74F 54F 74F
Ta = +25°C Ta =-55°C to +125°C TA = 0°C to +70°C
Vec=+5.0V Vee =5.0V+10% Vec=5.0V+£10%
Cp =50 pF CL =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Min Max Unit

tpLH Propagation Delay 25 6.0 25 8.0 25 7.0 ns
tPHL Ap to By or B to Ap 25 6.0 25 8.0 25 7.0
tpzH Output Enable Time 3.0 7.0 3.0 9.0 3.0 8.0 ns
tpzL 35 8.0 35 10 35 9.0
tPHZ Output Disable Time 25 6.5 25 8.5 25 75 ns
tpLz 2.0 6.5 2.0 8.5 2.0 75

FAST AND LS TTL DATA
4-116




@ MOTOROLA

8-INPUT MULTIPLEXER
WITH 3-STATE OUTPUTS

The MC54/74F251 is a high-speed 8-input digital multiplexer. It provides,
in one package, the ability to select one bit of data from up to eight sources.
It can be used as a universal function generator to generate any logic function
of four variables. Both assertion and negation outputs are provided.

* Multifunctional Capacity
e On-Chip Select Logic Decoding
e Inverting and Noninverting 3-State Outputs

FUNCTIONAL DESCRIPTION

This device is a logical implementation of a single-pole, 8-position switch
with the switch position controlled by the state of three Select inputs, Sg, S1,
Sp. Both assertion and negation outputs are provided. The Output Enable in-
put (OE) is active LOW. When it is activated, the logic function provided at the
output is:

Z=OEe(lgeSgeS1eSa+14 OSoo§-S_Q+
lpeSpeS1eSp+130S0eS1+S2+
lgeSgeS1eSp+Il50SgeS1eSo+
lgeSgeS1eSo+l7eSpeSieSo+

When the Output Enable is HIGH, both outputs are in the high impedance
(high Z) state. This feature allows multiplexer expansion by tying the outputs
of up to 128 devices together. When the outputs of the 3-state devices are tied
together, all but one device mustbe in the high impedance state to avoid high
currents that would exceed the maximum ratings. The Output Enable signals
should be designed to ensure there is no overlap in the active LOW portion
of the enable voltages.

CONNECTION DIAGRAM

MC54/74F251

8-INPUT MULTIPLEXER
WITH 3-STATE OUTPUTS

FAST™ SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

« D SUFFIX
X soIC

) CASE 751B-03

ORDERING INFORMATION

MC54FXXXJ  Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

LOGIC SYMBOL
L]
Sp Sy §
L
lof—a
6—g H—3
lof—2
I3—1
lal— 15
5—] I5— 14
l6— 13
7— 12
Vo =PIN16
GND=PIN8

FAST AND LS TTL DATA
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MC54/74F251

FUNCTION TABLE
Inputs Outputs
OE Sa S{ . Sp b3 z
H X X X 4 z
L L L L io lo
L L L H Iy I
L L H L io In
L L H H i3 I3
L H L L I4 I3
L H L H i5 I5
L H H L Is Is
L H H H I7 I7
H = HIGH Volitage Level
L = LOW Voltage Level
X =Don'’t Care
Z = High Impedance
LOGIC DIAGRAM
lo h g I3 l 5 7
Sy —-DO—T—C{>
A
$q —-{>—T——<{>
ol
DD
ﬁ—o{> U[Tj |<r L;j !T; * \a
z
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 5.5 v
TA Operating Ambient Temperature Range 54 -565 25 125 °C
74 0 25 70
loH Output Current — High 54,74 -3.0 mA
loL Output Current — Low 54,74 24 mA
FAST AND LS TTL DATA
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MC54/74F251

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 20 v Guaranteed Input HIGH Voltage ‘
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
ViK Input Clamp Diode Voltage -1.2 \ IIN=-18 mA Vce =MIN
VOH Output HIGH Voltage 54,74 24 3.4 v IoH=-30mA | Vcc=4.50V
74 2.7 34 v IOH=-30mA | Voc=475V
VoL Output LOW Voltage 0.35 0.5 \ loL=24mA Vee =MIN
lozH Output Off Current — HIGH 50 MA Vout=27V Vce = MAX
lozL Output Off Current — LOW -50 nA Vout =05V Vee = MAX
iH Input HIGH Current 20 uA VIN=2T7V Vce = MAX
100 uA VIN=7.0V
hiL Input LOW Current -0.6 mA VIN=05V Ve = MAX
los Output Short Circuit Current -60 -150 mA Voutr=0V Vce = MAX
(Note 2)
Icc Power Supply Current 15 22 mA In.Sn=45V
OE = GND Vce = MAX
16 24 OE, ln=45V Ve = MAX
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges.
2. Not more than one output should be shorted at a time, nor for more than 1 second.
AC CHARACTERISTICS
54/74F 54F 74F
TA = +25°C TA =-55 °Cto +125°C Ta =0°C to 70°C
Veg=+5.0V Voc=50V10% | Vcc=50V=10%
Cp =50 pF CL =50 pF Cp =50pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 4.0 8.0 3.5 9.5 4.0 9.0 ns
tPHL Spto Zn 3.2 75 3.2 9.5 32 8.5
tPLH Propagation Delay 45 13 3.5 16.5 45 14 ns
tPHL SptoZ, 45 9.0 3.0 10.5 4.0 10.5
tPLH Propagation Delay 3.0 5.7 2.5 8.0 3.0 7.0 ns
tPHL IntoZ 1.5 4.0 1.5 6.0 1.5 5.0
tPLH Propagation Delay 4.0 9.5 3.5 1.5 4.0 10.5 ns
tPHL IhtoZ 3.0 6.5 3.0 75 3.0 7.5
tpzH Output Enable Time 3.0 7.0 3.0 95 3.0 8.0 ns
tpzL OEtoZ 3.0 8.5 3.0 10.5 3.0 9.5
tPHZ Output Disable Time 3.0 6.5 3.0 8.5 3.0 75 ns
tpLz OEtoZ 2.0 45 2.0 8.0 2.0 5.5
tPzZH Output Enable Time 4.0 9.0 4.0 10 4.0 10 ns
tpzL OEtoZ 35 8.0 35 10 35 9.0
tPHZ Output Disable Time 3.0 6.0 3.0 7.0 3.0 7.0 ns
tpLz OEtoz 20 45 2.0 8.0 20 5.5

FAST AND LS TTL DATA
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@ MOTOROLA

DUAL 4-INPUT MULTIPLEXER

WITH 3-STATE OUTPUTS

The MC54/74F253 is a Dual 4-Input Multiplexer with 3-State Outputs. It can
select two bits of data from four sources using common selectinputs. The out-
puts may be individually switched to a high-impedance state with a HIGH on
the respective Output Enable (OE) inputs, allowing the outputs to interface di-

rectly with bus-oriented systems.

CONNECTION DIAGRAM DIP (TOP VIEW)
Voo OEpb Sp I l 'Y b Zb

[16] [ts] [1a] [1a] [r2] [11] [10] [e]

)

L) L2f L] Laf Ls] Le] L] Le]

OE; St la la Ha la Za GND

GUARANTEED OPERATING RANGES

MC54/74F253

DUAL 4-INPUT MULTIPLEXER
WITH 3-STATE OUTPUTS

FAST™ SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

D SUFFIX
16 SOIC

) CASE 751B-03

ORDERING INFORMATION

MC54FXXXJ  Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

4-120

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 45 5.0 55 \
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Output Current — High 54,74 -3.0 mA
loL Output Current — Low 54,74 24 mA
FAST AND LS TTL DATA




MC54/74F253

LOGIC DIAGRAM

OFy 13 T2y b Top
® 6 ® O

So &
® ® 1

133 124 Na 15a Oy
® ©

T +
? Py — Nl
1 1 (1] 1]
VCC = PIN 16
GND=PIN8
(O =PINNUMBERS
ZL1®

FUNCTIONAL DESCRIPTION

The F253 contains two identical 4-input Multiplexers with
3-State Outputs. They select two bits from four sources se-
lected by common Select Inputs (Sg, S1). The 4-input muiti-
plexers have individual Output Enable (OEg, OEp) inputs
which, when HIGH, force the outputs to a high impedance
(high Z) state.

The F253 is the logic implementation of a 2-pole, 4-position
switch, where the position of the switch is determined by the
logic levels supplied to the two select inputs. The logic equa-
tions for the outputs are shown below:

Z3=0Ea*(loa*S1°50+!1a *S1So +
__ 12a*S1+50+ 13351 S)

Zp=OEpe(lop*S1eSo+l1peS1+So+

l2b * S1Sp + I3p * S1 * Sp)

If the outputs of 3-state devices are tied together, all but one
device must be in the high impedance state to avoid high cur-
rents that would exceed the maximum ratings. Designers
should ensure that Output Enable signals to 3-state devices
whose outputs are tied together are designed so that there is
no overlap.

FUNCTION TABLE
Select Output
Inputs Data Inputs Enable | Output
So S1 lo Iy 7 I3 OE 4
X X X X X X H z
L L L X X X L L
H = HIGH Voltage Level
L L H X X X L H L = LOW Voltage Level
X =Don't Care
H L X L X X L L Z = High Impedance (off)
Address inputs Sg and S
H L X H X X L H are common to both sections.
L H X X L X L L
L H X X H X L H
H H X X X L L L
H H X X X H L H
FAST AND LS TTL DATA

4-121




MC54/74F253

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 v Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
ViK Input Clamp Diode Voltage -1.2 \ IN=-18 mA Vce =MIN
VOH Output HIGH Voltage 54,74 2.4 \' loH=-3.0mA Vecc =450V
74 | 27 v IOoH =-3.0 mA Voc=4.75V
VoL Output LOW Voltage 0.5 \ loL=24mA Vce =MIN
lozH Output Off Current — HIGH 50 uA Voutr=27V Vee = MAX
lozL Output Off Current — LOW -50 pA VouTt=05V Vce = MAX
H Input HIGH Current 20 pA VIN=27V Ve = MAX
100 HA VIN=7.0V
TR Input LOW Current -0.6 mA VIN=05V Ve = MAX
los Output Short Circuit -60 -150 mA Vout=0V Vce = MAX
Current (Note 2)
Power Supply Current OEj =GND
Total, Output HIGH 16 lp=4.5YV,; Sy, 11 —13=GND
Icc Total, Output LOW 23 mA In, Spn, OER = GND
Ve = MAX
Total at HIGH-Z 23 OEp = 4.5V, Vog = MAX
In, Sn = GND
AC CHARACTERISTICS
54/74F 54F 74F
Ta = +25°C Ta =-55°C to +125°C | Tp =0°C to +70°C
Ve =+5.0V Vee=5.0V:10% | Vec=5.0V10%
C =50 pF CL =50 pF Cyp =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 45 1.5 3.5 15 4.5 13.5 ns
tPHL SntoZn 3.0 9.0 25 11 3.0 10
tPLH Propagation Delay 3.0 7.0 25 9.0 3.0 8.0 ns
tPHL Into Zp 25 6.0 25 8.0 25 7.0
tPzH Output Enable Time 3.0 8.0 25 10 3.0 9.0 ns
tpzL 3.0 8.0 25 10 3.0 9.0
tPHZ Output Disable Time 20 5.0 20 6.5 2.0 6.0 ns
tpLz 2.0 6.0 2.0 8.0 2.0 7.0

FAST AND LS TTL DATA
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@ MOTOROLA

DUAL 4-BIT
ADDRESSABLE LATCH

The MC54/74F256 dual addressable latch has four distinct modes of opera-
tion which are selectable by controlling the Clear and Enable inputs (see
Function Table). In the addressable latch mode, data at the Data (D) inputs
is written into the addressed latches. The addressed latches will follow the
Data input with all unaddressed latches remaining in their previous states.

In the memory mode, all latches remain in their previous states and are un-
affected by the Data or Address inputs. To eliminate the possibility of entering
erroneous data in the latches, the enable should be held HIGH (inactive) while
the address lines are changing. In the dual 1-of-4 decoding or demultiplexing
mode (MR = E = LOW), addressed outputs will follow the level of the D inputs
with all other outputs LOW. in the clear mode, all outputs are LOW and unef-
fected by the Address and Data inputs.

o Combines Dual Demultiplexer and 8-Bit Latch
Serial-to-Parallel Capability

Output from Each Storage Bit Available
Random (Addressable) Data Entry

Easily Expandable

Common Clear Input

Useful as Dual 1-of-4 Active HIGH Decoder

CONNECTION DIAGRAM
Vec MR E Dy Qx Qip Qpp

[_IIFII"'IF?IITEII—H—II—I

Ll L] Lsf Lal [s] Lef Lz Lol

MC54/74F256

DUAL 4-BIT
ADDRESSABLE LATCH

FAST™ SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
16 CASE 648-08

D SUFFIX
16 SOIC

) CASE 751B-03

ORDERING INFORMATION

A D, Q Q2 Q Qaa GND MC54FXXXJ  Ceramic
Ao A Da Qo Ora Q22 Oaa MC74FXXXN  Plastic
FUNCTION TABLE MC74FXXXD  SOIC
Inputs Outputs
Operating Mode MR E D Ap A Q Q Q Q
perating 0 M %0 ™ 2 LOGIC SYMBOL
Master Reset L H X X X L L L L 3 13
Demultiplex (Active L Loda L L jQ=d L L L |
L L d H L L Q=d L L Da Dp
HIGH Decoder when L L d L H L L Q=d L Ao .
= = 1 — p— 14
D=H) L L d H H|L L L Q=d
Store (Do Nothing) H H X X X |a a a9 a3 2—A MR p— 15
H L d L L |a=d @ g a3 Qoa O1a Q2a G3a Qop Q1b O2b Q3p
Addressable H L d H L |ag Q=d g a R
Latch H L d L H|aq aq Q=d aq3 4 5 6 7 9 10 11 12
H L d H H q0 qq g2 Q=d

H = HIGH Voltage Level Steady State

L = LOW Voltage Level Steady State

X = Immaterial

d = HIGH or LOW Data one setup time prior to the LOW-to-HIGH Enable transition.

q = Lower case letters indicate the state of the referenced output established during the last cycle
in which it was addressed or cleared.

FAST AND LS TTL DATA
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MC54/74F256

LOGIC DIAGRAM

E D, Ag A MR Dy
—] >
1 ]
an|
Qpa Q13 Q23 Q3a Qob Qqp Q2p Q3p

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 v
54 -55 25 125
TA Operating Ambient Temperature Range °C
74 0 25 70
loH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA
FAST AND LS TTL DATA
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MC54/74F256

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \" Guaranteed Input LOW Voltage
Vik Input Clamp Diode Voltage -1.2 Y Voo =MIN, iIN=-18 mA
54,74 | 25 \' loL=-1.0mA |Vcc=MIN
VOH Output HIGH Voltage oL ce
74 27 \ loL=-10mA |Vcc=475V
VoL Output LOW Voltage 0.5 v loL=20mA Vce = MIN
20 Vec=MAX, ViN=2T7V
1 Input HIGH Current bA ce N
0.1 mA Voe =MAX, ViN=7.0V
TR Input LOW Current -0.6 mA Vcec =MAX, ViN=05V
Qutput Short Circuit Current _ B
los (Note 2) -60 -150 mA Vee =MAX, Voyt=0V
Power Supply Current 42 mA Vee = MAX
| Total, Output HIGH
cc Total, Output LOW 60 mA | Vog = MAX
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

FAST AND LS TTL DATA
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MC54/74F256

AC CHARACTERISTICS
54/74F 54F 74F
Ta = +25°C TA =-55 to +125°C Ta =010 70°C
Voc=+5.0V Vee =5.0V+10% Vee=5.0V+5%
CyL =50 pF CL =50pF CL =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 4.0 10.5 4.0 13 4.0 12
tPHL EtoQp 3.0 7.0 3.0 8.5 3.0 75 ns
tPLH Propagation Delay 35 9.0 35 1.5 35 10 s
tPHL Dp to Qp 3.0 7.0 25 8.5 25 75 n
tPLH Propagation Delay 35 14 35 16.5 3.5 14.5 ns
tPHL Anto Qp 4.0 95 40 1 4.0 10
Propagation Delay
tPHL MR to Qn 5.0 9.0 45 1.5 4.5 10 ns
AC OPERATING REQUIREMENTS
54/74F 54F 74F
Ta =+25°C TA =-55 to +125°C Ta =0t070°C Unit
Vec=+5.0V Vee =5.0V+10% Veec=50V+5%
Symbol Parameter Min Max Min Max Min Max

ts(H) Setup Time, HIGH or LOW 4.0 5.0 4.0
ts(L) Dnto E 4.0 5.0 4.0 ns
th(H) Hold Time, HIGH or LOW 2.0 2.0 2.0 ns
thiL) DnhtoE 2.0 2.0 2.0
ts(H) Setup Time, HIGH or LOW 4.0 4.0 4.0 ns
te(L) Ato E(@) 4.0 4.0 4.0
th(H) Hold Time HIGH or LOW 0 0 0 ns
th(L) Ato E(b) 0 0 0
tw E Pulse Width 4.0 4.0 4.0 ns
tw MR Pulse Width 4.0 4.0 4.0 ns

NOTES:
1. The Address to Enable setup time is the time before the HIGH-to-LOW Enable transition that the Address must be stable so that the correct latch is
addressed and the other latches are not affected.
2. The Address to Enable hold time is the time after the LOW-to-HIGH Enable transition that the Address must be stable so that the correct latch is addressed
and the other latches are not affected.

FAST AND LS TTL DATA
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QUAD 2-INPUT MULTIPLEXER
WITH 3-STATE OUTPUTS

The MC74F257 is a quad 2-input multiplexer with 3-state outputs. Four bits
of data from two sources can be selected using a common Data Select input.
The four outputs present the selected data in true (non-inverted) form. The
outputs may be switched to a high impedance state with a HIGH on the com-
mon Output Enable (OE) input, allowing the outputs to interface directly with
bus oriented systems.

e Multiplexer Expansion by Tying Outputs Together

e Non-Inverting 3-State Outputs

¢ Input Clamp Diodes Limit High-Speed Termination Effects
e AC Enhanced Version of the F257

CONNECTION DIAGRAM
Voc OE loc ¢ Z¢ lod hd Zd

[16] [1s] [1a] [1s] [r2] [11] [to] [o]

D)

1] (2] Lo Lef [s] Le] [2] [s]

S la Mha Za lop Mp 2 GND

LOGIC DIAGRAM
OE loa  ha oo b loc e lod  hd

Za Zy Zc 24
FUNCTION TABLE
Output Select Data
Enable Input Inputs Outputs
OE S lo 5] r4
H X X X z
L H X L L
L H X H H H = HIGH Voltage Level
L L L X L L = LOW Voltage Level
X =Don't Care
L L H X H Z = High Impedance

MC74F257A

QUAD 2-INPUT MULTIPLEXER
WITH 3-STATE OUTPUTS

FAST™ SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

D SUFFIX
SoIC
CASE 751B-03

ORDERING INFORMATION

MC54FXXXAJ Ceramic
MC74FXXXAN Plastic
MC74FXXXAD SOIC

LOGIC SYMBOL
1
S
OEPp— 15
i1z, loa— 2
Ha}l— 3
1% lopf— 5
Hpt— 6
12— 7; log— 14
e— 13
9— Z log— 11
VoG =PIN 16 ha— 10
GND=PIN8

FAST AND LS TTL DATA
4-127




MC74F257A

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vece Supply Voltage 74 45 5.0 5.5 Vv
TA Operating Ambient Temperature Range 74 0 25 70 °C
IoH Output Current — High 74 -3.0 mA
loL Output Current — Low 74 24 mA
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 v Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage 12 Vv | in=-18mA Ve = MIN
VoH Output HIGH Voltage 74 24 3.3 v loH=-3.0mA Vecc =450V
74 27 33 v loH =-3.0mA Voc =475V
VoL Output LOW Voltage 0.35 0.5 \ loL=24mA Vcc=MIN
lozH Output OFF Current — HIGH 50 uA VouT=27V Vce = MAX
lozL Output OFF Current — LOW -50 uA Vout=05V Vce = MAX
iH Input HIGH Current 20 A ViN=27V Ve = MAX
100 VIN=7.0V

TR Input LOW Current -0.6 mA VIN=05V Vce = MAX
los Output Short Circuit Current (Note 2) -60 -150 mA Vout=0V Voo = MAX
IcCH 9.0 15 S, 1ix=45V

OE, lgx = GND
lccL Power Supply Current 145 22 mA lix =45V Vee = MAX

OE, Igx, S = GND
Iccz 15 23 S, lox = GND

OE, lix =45V

NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

FUNCTIONAL DESCRIPTION

The F257A is a quad 2-input multiplexer with 3-state out-
puts. It selects four bits of data from two sources under control
of a Common Data Select input. When the Select input is
LOW, the Igy inputs are selected and when Selectis HIGH, the
l1x inputs are selected. The data on the selected inputs ap-
pears at the outputs in true (non-inverted) form. The device is
the logic implementation of a 4-pole, 2-position switch where
the position of the switch is determined by the logic levels sup-
pliedto the Selectinput. The logic equations for the outputs are
shown below:

Z3=0E+(l1a2S+lpa*S)

Zp=0Ee(4p*S+lop*S)

Zc=0Ee(4ceS+loceS)

Zd=0OE ¢ (l{geS+lod*S) o

When the Output Enable input (OE) is HIGH, the outputs are
forced to a high impedance OFF state. If the outputs are tied
together, all but one device must be in the high impedance
state to avoid high currents that would exceed the maximum
ratings. Designers should ensure the Output Enable signals to
3-state devices whose outputs are tied together are designed
so there is no overlap.

FAST AND LS TTL DATA
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MC74F257A

AC CHARACTERISTICS
74F 74F
Ta = +25°C TA =0°C to 70°C
Vec=+5.0V Vee =5.0V£10%
Cp =50 pF C =50 pF

Symbol Parameter Min Max Min Max Unit

tPLH Propagation Delay 1.5 55 15 6.0 ns

tPHL Into Zp 2.0 5.5 2.0 6.0

tPLH Propagation Delay 3.0 9.5 3.0 10.5 ns

tPHL StoZ, 25 7.0 25 8.0

tpzH Output Enable Time 2.0 6.5 2.0 7.0 ns

tpzL 25 7.0 25 8.0

tPHZ Output Disable Time 2.0 6.0 2.0 7.0 ns

tpLz 2.0 6.0 2.0 7.0
|
|
|
|
|

FAST AND LS TTL DATA
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QUAD 2-INPUT MULTIPLEXER
WITH 3-STATE OUTPUTS

The MC74F258A is a quad 2-input multiplexer with 3-state outputs. Four
bits of data from two sources can be selected using a common Data Select
input. The four outputs present the selected data in the complement (inverted)
form. The outputs may be switched to a high impedance state with a HIGH
on the common Output Enable (OE) input, allowing the outputs to interface di-
rectly with bus-oriented systems.

e Multiplexer Expansion by Tying Outputs Together
e |nverting 3-State Outputs
e AC Enhanced Version of the F258

CONNECTION DIAGRAM (TOP VIEW)
Ve OE g he Z loa hd  Z

[16] [1s] [1a] [1s] [12] [11] [10] [o]

D)

Ll Lef Lsf Lef Ls] Lef L] Le]

S lga Ya Za b Mp Zp GND

LOGIC DIAGRAM
OE lga ha lb MW lc Mc o hc S

<

r
.
-(F

MC74F258A

QUAD 2-INPUT MULTIPLEXER
WITH 3-STATE OUTPUTS

FAST™ SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

« D SUFFIX
" soiC

) CASE 751B-03

ORDERING INFORMATION

MCS54FXXXAJ Ceramic
MC74FXXXAN Plastic
MC74FXXXAD SOIC

LOGIC SYMBOL

1

S
OE o— 15
T T T T 41—qz, loap— 2
Z Zy Zc Zq Hap— 3
7 z lob}— 5
ol— 6
12— 2 loc |— 14
Hel—13
9—q 74 :Od — 1
Vgg = PIN 16 td—10

GND=PIN8
FAST AND LS TTL DATA
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MC74F258A

FUNCTION TABLE
Output Select Data ‘
Enable Input Inputs Output ‘
OE s lo I z !
H X X X z
L H X L H
L H X H L
L L L X H
L L H X L
H = HIGH Voltage Level
L = LOW Voltage Level
X = Don’t Care
Z = High Impedance
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 74 45 5.0 5.5 \
TA Operating Ambient Temperature Range 74 0 25 70 °C
IoH Output Current — High 74 -3.0 mA
loL Output Current — Low 74 24 mA
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 Vv Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 A Guaranteed Input LOW Voltage ‘
ViK Input Clamp Diode Voltage 12 v IIN =18 mA Ve = MIN
VOH Output HIGH Voltage 74 27 3.3 \ IoH =-3.0 mA Vcc =475V I
74 24 Vee =MIN
VoL Output LOW Voltage 0.35 0.5 \ loL=24 mA Vce =MIN
lozH Output OFF Current — HIGH 50 HA Vout=27V Ve = MAX
lozL Output OFF Current — LOW -50 uA Vout=05V Vce = MAX
IiH Input HIGH Current 20 HA VIN=27V Ve = MAX
100 pA VIN=70V
L Input LOW Current -0.6 mA VIN=05V Ve = MAX
los Output Short Circuit Current (Note 2) —60 -150 mA Vour=0V Vce = MAX
ICCH 6.2 9.5 S, lyx=4.5V
OE, lgx = GND
IccL Power Supply Current 15.1 23 mA l{x =45V Vce = MAX
OE, Igx, S=GND
lccz 1.3 17 S, lox = GND
OE, l1x=4.5V

NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

FAST AND LS TTL DATA
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MC74F258A

AC CHARACTERISTICS
74F 74F
TA = +25°C Ta = 0°C to 70°C
Vecc=+5.0V Vee=5.0V+10%
Cp =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Unit

tPLH Propagation Delay 25 5.3 2.0 6.0 ns
tPHL Into Zn 1.0 4.0 1.0 5.0
tPLH Propagation Delay 3.0 75 3.0 8.5 ns
tPHL StoZ, 25 7.0 25 8.0
tPzH Output Enable Time 2.0 6.0 2.0 7.0 ns
tpzL 25 7.0 2.5 8.0
tPHZ Output Disable Time 20 6.0 2.0 7.0 ns
tpLz 15 6.0 15 7.0

FUNCTIONAL DESCRIPTION

The F258A is a quad 2-input multiplexer with 3-state out-
puts. It selects four bits of data from two sources under control
of a common Select input (S). When the Select input is LOW,
the Igx inputs are selected and when Select is HIGH, the 11y
inputs are selected. The data on the selected inputs appears
at the outputs in inverted form. The F258A is the logic imple-
mentation of a 4-pole, 2-position switch where the position of
the switchis determined by the logic levels supplied to the Se-
lect input. The logic equations for the outputs are shown be-
low:

Zg=0OE+(l13*S+lpa*9)
Zp=0OEe(l1p*S+lop*S)
Zg=0E s (l1c*S+loc*S)
Zg=OEe(l{deS+lpgeS)

When the Output Enable input (OE) is HIGH, the outputs are
forced to a high impedance OFF state. If the outputs of the
3-state devices are tied together, all but one device must be in
the high impedance state to avoid high currents that would ex-
ceed the maximum ratings. Designers should ensure the Out-
put Enable signals to 3-state devices whose outputs are tied
together are designed so there is no overlap.

FAST AND LS TTL DATA
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8-BIT ADDRESSABLE LATCH

The MC54/74F259 is a high-speed 8-bit addressable latch designed for
general purpose storage applications in digital systems. It is a multifunctional
device capable of storing single line data in eight addressable latches, and
also a 1-of-8 decoder and demultiplexer with active HIGH outputs. The device
also incorporates an active LOW Common Clear for resetting all latches, as
well as an active LOW Enable.

Serial-to-Parallel Conversion

Eight Bits of Storage with Output of Each Bit Available
Random (Addressable) Data Entry

Active High Demultiplexing or Decoding Capability
Easily Expandable

Common Clear

FUNCTIONAL DESCRIPTION

The MC54/74F259 has four modes of operation as shown in the Mode Se-
lect Table. In the addressable latch mode, data on the Data line (D) is written
into the addressed latch. The addressed latch will follow the data input with
all non-addressed latches remaining in their previous states in the memory
mode. All the latches remain in their previous state and are unaffected by the
Data or Address inputs.

In the one-of-eight decoding or demultiplexing mode, the addressed output
will follow the state of the D input with all other outputs in the LOW state. In
the clear mode all outputs are LOW and unaffected by the address and data
inputs. When operating the MC54/74F259 as an addressable latch, changing
more than one bit of the address could impose a transient wrong address.
Therefore, this should only be done while in the memory mode. The Truth
Table below summarizes the operations of the MC54/74F259.

CONNECTION DIAGRAM
V¢ MM E D @ Qs Q4

I—II—II—IIE'IEH—IWE

MC54/74F259

8-BIT ADDRESSABLE LATCH
FAST™ SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09
N SUFFIX
PLASTIC
CASE 648-08
D SUFFIX
16 SOIC
b CASE 751B-03
ORDERING INFORMATION
MC54FXXXJ  Ceramic
MC74FXXXN  Plastic

MC74FXXXD SOIC

LOGIC SYMBOL
14 15
13 —{D E MR
1— Ao
2—A
3—hA2

Qp Q1 Q2 Q3 Q4 Q5 Qg Q7

BEREEEN

4 5 6 7 9 10 11 12

FAST AND LS TTL DATA
4-133




GUARANTEED OPERATING RANGES

MC54/74F259

Please note that this diagram is provided only for the understanding of logic
operations and should not be used to estimate propagation delays.

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 5.5 \
T o Amb T R 54 -55 25 125 c

erating Ambient Temperature Range °

A P 9 P g 74 0 25 70
loH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA

% 2 %‘ Q7
% g a Qs
% g E‘—L Qs
MR >0
Q4
é g %' Q3
Ag —-| >°—d f ==
Aq —[>o—T—(>= =
Q2
Ag o> |
=
Q4
D |
e
Qo

FAST AND LS TTL DATA
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MODE SELECT TABLE
E | MR Mode
L H | Addressable Latch
H H | Memory
L L | Active HIGH 8-Channel Demultiplexer
H L |Clear

H = HIGH Voltage Level
L = LOW Voltage Level

MC54/74F259

FUNCTION TABLE
Operating __ Inputs Outputs
Mode MR E Ap A1 Az Qp Qq Q2 Q3 Q@ Q5 Qg Q7

Master Reset L H X X X X L L L L L L L L
L L d L L L Q=d L L L L L L L

Demultiplex L L d H L L L Q=d L L L L L L

(Active HIGH L L d L H L L L Q=d L L L L L

Decoder when . . . . . . . . . . . . . .

D=H) . . . ° o . . . . . . . ° .
L] L] L] L] L] . L] L] o L] L] L] . L]
L L d H H H L L L L L L L Q=d

Store

(Do Nothing) H H X X X X q0 q1 Q2 3 94 95 Qg Q7
H L d L L L Q=d a1 a2 g3 d4 4d5 96 q7
H L d H L L a0 Q=d a2 g3 44 95 Q9 Q7
H L d L H L d0 a1 Q=d 93 a4 9 G Qa7

Addressable 3 ° . 3 . . . . . . . . ° 3

Latch . . . . ) . . . . . ) . . .
. L] L] L] . L] ° L] L] . . L] L] L]
H L d H H H 90 q1 a2 93 94 05 g Q=d

H = HIGH Voltage Level

L = LOW Voltage Level
X = Immaterial

d = HIGH or LOW Data one setup time prior to the LOW-to-HIGH Enable transition.
q = Lower case letters indicate the state of the referenced output established during the last cycle in which it was addressed or cleared.
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MC54/74F259

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 20 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
ViIK Input Clamp Diode Voltage -1.2 Vv Vee =MIN, Iy =-18 mA
- | 54,74 25 \Y loL=-1.0mA Voo = MIN
VOH Qutput HIGH Voltage oL cc
74 27 \ loL=-1.0mA Vec =475V
VoL Output LOW Voltage 0.5 \ loL=20mA Voo = MIN
20 pA  |Vco=MAX, ViN=27V
IIH Input HIGH Current ce N
0.1 mA  |Vcec=MAXV|N=7.0V
IiL Input LOW Current -0.6 mA | Vcc=MAX, VIN=05V
Output Short Circuit Current _ _
los (Note 2) -60 -150 mA | Vcc =MAX, Voyr=0V
Power Supply Current 46 mA | Voo = MAX
lcc Total, Output HIGH
Total, Output LOW 75 mA | Vge = MAX
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more then one output should be shorted at a time, nor for more than 1 second.

AC CHARACTERISTICS
54/74F 54F 74F
Ta = +256°C Ta =-55t0 + 125°C Ta =0to +70°C
Vec=+5.0V Vee =5.0V+10% Vee =5.0V £10%
Cp =50 pF Cr =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 4.0 105 4.0 13 4.0 12 ns
tPHL EtoQp 3.0 7.0 3.0 8.5 3.0 7.0
tPLH Propagatiori Delay 35 9.0 35 1.5 35 10 ns
tPHL Dp to Qp 3.0 6.5 25 85 25 7.0
tPLH Propagation Delay 35 13 35 15.5 3.5 145 ns
tPHL AptoQp 4.0 9.0 4.0 1 4.0 9.5
Propagation Delay
tPHL MR to Qn 5.0 9.0 4.5 1.5 4.5 10 ns
FAST AND LS TTL DATA
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MC54/74F259

AC OPERATING REQUIREMENTS

54/74F 54F 74F
Ta = +25°C Ta =-55 to +125°C Ta =0t0 +70 °C
Vec=+5.0V Vee =5.0+10% Vec =5.0V +10%

Symbol Parameter Min Max Min Max Min Max Unit
ts(H) Setup Time, HIGH or LOW 4.0 5.0 4.0 ns
ts(L) DptoE 4.0 5.0 40
th(H) Hold 11me, HIGH or LOW 2.0 2.0 2.0 ns
thL) DntoE 20 2,0 2.0
ts(H) Setup Time, HIGH or LOW 4.0 4.0 4.0 ns
ts(L) AtoE@) 4.0 4.0 4.0
th(H) Hold_Time, HIGH or LOW 0 0 0 ns
th(L) Ato E(D) 0 0 0
tw E Pulse Width 4.0 4.0 4.0 ns
tw MR Pulse Width 4.0 4.0 4.0 ns

a. The Address to Enable setup time is the ime before the HIGH-10-LOW Enable transition that the Address must be stable so that the correct latch is addressed

and the other latches are not affected.
b. The Address to Enable hold time is the time after the LOW-to-HIGH Enable transition that the Address must be stable so that the correct latch is addressed and
the other latches are not affected.
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8-BIT BIDIRECTIONAL
BINARY COUNTER

The MC74F269 is a fully synchronous 8-stage up/down counter featuring
a preset capability for programmable operation, carry look-ahead for easy
cascading and a U/D input to control the direction of counting. All state
changes, whether in counting or parallel loading, are initiated by the rising
edge of the clock.
* Synchronous Counting and Loading
e Built-In Lookahead Carry Capability
e Count Frequency 115 MHz Typical
e Supply Current 95 mA Typical

PIN ASSIGNMENT
PE Pp Py Py P3 Voo P4 Ps Pg Py TC CET

[24][zs ][22 ] [or][20] [0 [ve] (7116 ] 151 [ve [ ]

L P | I I O W Y

UD Qg Oy Q2 Q3 Q4 GND Qs Qg Q7 CP CEP

GUARANTEED OPERATING RANGES

MC74F269

8-BIT BIDIRECTIONAL
BINARY COUNTER

FAST™ SCHOTTKY TTL

J SUFFIX

1 CERAMIC
CASE 758-01

N SUFFIX
PLASTIC

1 CASE 724-03

ORDERING INFORMATION

MC74FXXXJ Ceramic
MC74FXXXN Plastic
MC74FXXXDW SOIC

DW SUFFIX
SOIC
CASE 751E-03

Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 74 45 5.0 5.5 \"
TA Operating Ambient Temperature Range 74 0 25 70 °C
IoH Output Current— High 74 -1.0 mA
loL Output Current— Low 74 20 mA
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MC74F269

FUNCTION TABLE
Inputs Outputs

Operating Mode cpP u/D CEP CET PE Pn Qp TC
Parallel Load $ § § i(( : I!1 II-_i gg;
Count Up T h | | h X Count Up (a)
Count Down T | | | h X Count Down (@)
Hold T X h X h X an (a)
Do Nothing T X X h h X an H

H = HIGH voltage level steady state

h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition

L = LOW voltage level steady state

| = LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition

X = Don't care

q = Lower case letters indicate the state of the referenced output prior to the LOW-to-HIGH clock transition
T = LOW-to-HIGH clock transition

(a) = The TC is LOW when CET is LOW and the counter is at Terminal Count. Terminal Count Up is with all Qp outputs HIGH and Terminal Count Down is with all
Qp, outputs LOW.

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
25 Vcc=45V
VOH Output HIGH Voltage 74 \ loH=-1.0mA
27 34 Vcc =475V
VoL Output LOW Voltage 74 0.35 0.5 \ loL=20mA,Vcc =45V
VIK Input Clamp Diode Voltage -1.2 \ Vee =MIN, |y =-18 mA
| Input HIGH Current 1% A |vce=Max ViN=7OV
npu urren W =
H 20 ce VIN=27V
hiL Input LOW Current -06 mA  |Vcc=MAX, ViN=0.5V
los Output Short Circuit Current (Note 2) -60 -150 mA | Vce =MAX, VoyTt=0V
IccH 93 120 (Note 3)
Icc Total Supply Current (total) mA | Vce = MAX
lccL 98 125 (Note 4)
OTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.
3. PE=CET=CEP=U/D=GND: P=45V:CP="1
4. PE=CET=CEP=UD=GND:CP="

FAST AND LS TTL DATA
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MC74F269

LOGIC DIAGRAM

Po DETAIL A >o— qp
=
Py DETAIL A | A———— >o— Q4
Pa DETALA [ — T 7 D0,
P DETAIL A 03
DETAIL A 3 |
________ S -
- | P DETALA | T D 0y
| cel q ||
—— )
L[ ‘ ps—{ DETALA [T i Qs
_______ 1_____
CLOCK
Po— DETALA [T Do 0
P7 DETAILA | i Q7
CE
e
up
CEp
CET
1€
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MC74F269

AC ELECTRICAL CHARACTERISTICS

74F 74F
Ta = +25°C Ta = 0°C to +70°C
Vee=+5.0V Vee =+5.0V +10%
Cr =50 pF CL =50 pF
Symbol Parameter Min Typ Max Min Max Unit
fMAX Maximum Clock Frequency 100 85 MHz
tPLH Propagation Delay 3.0 5.5 9.0 3.0 9.5 ns
tPHL CP to Qp, (Load) PE = LOW 4.0 5.0 9.0 4.0 9.5
tPLH Propagation Delay 3.0 6.0 9.0 25 10 ns
tPHL CP to Qp, (Count) PE = HIGH 45 7.0 10 45 10.5
tPLH Propagation Delay 4.5 7.5 10 4.5 10.5 ns
tPHL CPtoTC 5.0 7.5 10 50 - 1
tPLH Propagation Delay 3.5 5.0 9.0 3.5 10 s
tPHL CETtoTC 35 55 9.0 35 10 n
tPLH Propagation Delay 4.0 6.0 9.0 4.0 10 n
tPHL UDtoTC 45 55 95 45 10 S
AC SETUP REQUIREMENTS
74F 74F
TA = +25°C TA =0°C to +70°C |
Vec=+5.0V Ve = +5.0V £10%
Parameter Cu=50pF CL=50pF
Symbol Min Typ Max Min Typ Max Unit
ts(H) Set-up Time, HIGH or LOW 2.0 25 n
L) |PtoCP 2.0 25 S
th(H) | Hold Time, HIGH or LOW 1.0 1.0 ns
th(L) Pto CP 1.0 1.0
ts(H) Set-up Time, HIGH or LOW 5.0 55 ns
ts(L) PEtoCP . 55 6.5
th(H) Hold Time, HIGH or LOW 0 0
til) |PEtocP 0 0 ns
ts(H) Set-up Time, HIGH or LOW 4.5 5.5 ns
ts(L) CET, CEP to CP 45 5.5
th(H) Hold Time, HIGH or LOW 0 0 n
thl) | CET, CEPtoCP 0 0 S
ts(H) Set-up Time, HIGH or LOW 6.0 7.0 ns
ts(L) U/D to CP 7.0 8.0
th(H) | Hold Time, HIGH or LOW 0 0 n
thl) |UDtocCP 0 0 S
tw(H) Clock Pulse Width 4.0 4.0
tw) |cP 45 5.0 ns
FAST AND LS TTL DATA
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MC74F269

TIMING DIAGRAM

PE

Py ___J\_! T,
Py ! 7
Po_| iy////////////// T
n [ VT
S S 1/
S /1A
S S /AN
P i TN
o LML ML LML L L L LU
w T ' 1

wwE L || ﬁ !
S Yy s Sy O oy B
N l__ri_“}_',_J__l__
o __ ] H 1 | | : L
o ] IE | : | ]. —
« T | | r‘—
S | : : E ——
I s s e me N
" T 7] | i | —
L

LOAD COUNT UP INHIBIT COUNT DOWN
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9-BIT PARITY GENERATOR/
CHECKER

The MC54/74F280 is a high-speed parity generator/checker that accepts
nine bits of input data and detects whether an even or an odd number of these
inputs is HIGH. If an even number of inputs is HIGH, the Sum Even output is
HIGH. If an odd number is HIGH, the Sum Even outputis LOW. The Sum Odd
output is the complement of the Sum Even output.

CONNECTION DIAGRAM

Ll L] [of Lol Ls] Le] 7]

s Iz NC lg g o GND

LOGIC DIAGRAM

i
ol
T

| 11 1 L

|:

Z0 I

NOTE:
This diagram is provided only for the understanding of logic operations and should not
be used to estimate propagation delays.

MC54/74F280

9-BIT PARITY
GENERATOR/CHECKER

FAST™ SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 632-08

N SUFFIX
PLASTIC
CASE 646-06

« D SUFFIX
iy soIC

> CASE 751A-02

ORDERING INFORMATION

MC54FXXXJ  Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

LOGIC SYMBOL

Vec=PIN14
GND=PIN7

FAST AND LS TTL DATA
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MC54/74F280

FUNCTION TABLE
Number of HIGH Inputs Outputs
lo-lg 3 Even % Odd
0,2,4,6,8 H L
1,3,57,9 L H

H = HIGH Voltage Level; L = LOW Voltage Level

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
vee Supply Voltage 54,74 4.5 5.0 5.5 Vv
TA Operating Ambient Temperature Range 54 -55 25 125 °C

74 0 25 70

IoH Output Current — High 54,74 -1.0 mA

loL Output Current — Low 54,74 20 mA
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
Limits

Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 Vv Guaranteed Input HIGH Voltage for All inputs
ViL Input LOW Voltage 0.8 v Guaranteed Input LOW Voltage for All Inputs
ViK Input Clamp Diode Voltage -1.2 v Vce =MIN, iy =-18 MA
VOH Output HIGH Voltage 54,74 | 25 34 \ loH=-1.0mA Vcc=45V

74 2.7 34 v lo=1.0mA Vcc =475V

VoL Output Low Voltage 0.35 0.5 \ loL =20 mA Vce =MIN
(IT%] Input HIGH Current 20 MA Vee =MAX, VIN=2.7V

100 pA Veceo =MAX, ViN=7.0V
L Input LOW Current -0.6 mA Vce =MAX, VIN=0.5V
los Short Circuit Current (Note 2) -60 -150 mA Ve = MAX, VoyT=0V
Icc Power Supply Current 25 38 mA Vce = MAX

NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.
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MC54/74F280

AC CHARACTERISTICS
54/74F 54F 74F
TA = +25°C Ta =-55°C to +125°C Ta =0°C to +70°C
Voe=+5.0V Vg =5.0V £10% Voo =50V £10%
Cp =50 pF Cy =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 45 15 4.5 20 4.5 16 ns
tPHL Into Xg 45 16 45 21 45 17
tPLH Propagation Delay 4.5 15 4.5 20 4.5 16 ns
tPHL Into £0 45 16 45 21 45 17
|
|
|
I
|
|
|
FAST AND LS TTL DATA
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4-BIT BINARY FULL ADDER
(With Fast Carry)

The MC54/74F283 high-speed 4-bit binary full adder with internal carry
lookahead, accepts two 4-bit binary words (Ag—A3, Bg—B3) and a Carry input
(Co). It generates the binary Sum outputs (Sg—S3) and the Carry output (C4)
from the most significant bit. The F283 will operate with either active-HIGH or
active-LOW operands (positive or negative logic).

FUNCTIONAL DESCRIPTION

The F283 adds two 4-bit binary words (A plus B) plus the incoming carry Cq.
The binary sum appears on the Sum (Sg—S3) and outgoing carry (C4) outputs.
The binary weight of the various inputs and outputs is indicated by the sub-
script numbers, representing powers of two.

20 (Ag + Bp + Co) + 21 (A1 + B1) + 22 (Ao + Bp) + 23 (Ag + Bg)
=S80 +2S1 +4S2 +8S3+ 16C4
Where (+) = plus

Interchanging inputs of equal weight does not affect the operation.Thus Cg,
AQ, Bg can be arbitrarily assigned to pins 5, 6 and 7. Due to the symmetry of
the binary add function, the F283 can be used either with allinputs and outputs
active HIGH (positive logic) or with all inputs and outputs active LOW (nega-
tive logic). See Figure A. Note that if Cg is not used it must be tied LOW for
active-HIGH logic or tied HIGH for active-LOW logic.

Due to pin limitations, the intermediate carries of the F283 are not brought
out for use as inputs or outputs. However, other means can be used to effec-
tively insert a carry into, or bring a carry out from, an intermediate stage. Fig-
ure B shows how to make a 3-bit adder. Tying the operand inputs of the fourth
adder (A3, B3g) LOW makes Sz dependentonly on, and equal to, the carry from
the third adder. Using somewhat the same principle, Figure C shows a way
of dividing the F283 into a 2-bit and a 1-bit adder. The third stage adder (A2,
Bo, Sp) is used merely as a means of getting a carry (C1g) signal into the fourth
stage (via A2 and B2) and bringing out the carry from the second stage on So.
Note that as long as Ao and B are the same, whether HIGH or LOW, they do
notinfluence So. Similarly, when A2 and B2 are the same the carry into the third
stage does not influence the carry out of the third stage. Figure D shows a
method of implementing a 5-input encoder, where the inputs are equally
weighted. The outputs Sg, S1 and Sp present a binary number equal to the
number of inputs I11—I5 that are true. Figure E shows one method ofimplement-
ing a 5-input majority gate. When three or more of the inputs 1115 are true, the
output Mg is true.

CONNECTION DIAGRAM
Vecc B2 Ay S A3 By 83 Gy

[16] [1s] [1a] [1s] [i2] [11] [to] [o

MC54/74F283

4-BIT BINARY FULL ADDER
(With Fast Carry)

FAST™ SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

D SUFFIX
16 SOIC

) CASE 751B-03

ORDERING INFORMATION

MC54FXXXJ  Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

LOGIC SYMBOL
7
Co
—] A5
4 Sp Bo}— 6
AMP—3
1 $1 Byl—2
A— 14
13 So Bol— 15
] Al—12
10 S3 By b— 11
Cq
Vec=PIN16
9 GND=PIN8
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MC54/74F283

LOGIC DIAGRAM

Co Ap B Al By Ay By A3 Bg
So 81 S S3 C4

Please note that this diagram is provided only for the understanding of logic operations and should not be used to
estimate propagation delays.

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vece Supply Voltage 54,74 4.5 5.0 55 \

i . 54 -55 25 125 .
TA Operating Ambient Temperature Range 72 5 P o C
IoH Output Current — High 54,74 — — -1.0 mA
loL Output Current — Low 54,74 — — 20 mA

Figure A. Active-HIGH versus Active-LOW Interpretation
Co |Ao A1 A2 A3 |Bp By B2 B3 |Sp S1 S S3|Cs

Logic Levels L L H L H H L L H H H L L |H
Active HIGH 0 0 1 0 1 1 [(] 1 1 1 0 0 1
Active LOW 1 1 0 1 0 0 1 1 0 0 0 1 1 0

Active HIGH: 0+ 10 +9=3+16  Active LOW:1+5+6=12+0

FAST AND LS TTL DATA
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Iy b L g Is
||| | |
Ag Bo A1 By A2 By A3 B3
Co Cq4
So 81 S S8

N

20 o1 22

Figure D. 5-Input Encoder

MC54/74F283

C1o
Ag Bg Aq By ﬁ A10B10
| ]! | |

Ag Bo Aq By \\AszAaBa
Co—1Co \\ Cq|—C1
So S S\ 83
| | 1]

[}
So § C2 Sy

Figure C. 2-Bit and 1-Bit Adders

1

h B

I3
lg 15

| 1

—1Co

Ag Bp A1 By Ap By Ag By

So_S1_ S2 S3

Cs

Figure

Ms

E. 5-Input Majority Gate

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \" Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 v IN=-18 mA Vce =MIN
Vo Output HIGH Voltage 54,74 25 3.4 Vv loH=-1.0mA Vecc=45V
74 27 3.4 v loH =-1.0mA Voc =475V
VoL Output LOW Voltage 0.35 0.5 v loL=20mA Vee =MIN
IH Input HIGH Current 20 wA_ f Vin-27V Ve = MAX
100 pA VIN=7.0V

Input LOW Current
I Co Input -0.6 mA VIN=05V VCC = MAX

A and B Inputs -1.2 mA
los 83:',’:,:52%?:2;"”" -60 150 | mAa | vour=ov Ve = MAX
Icc Power Supply Current 36 55 mA Inputs =4.5V Vce = MAX

NOTES:

1. For conditions such as MIN or MAX, use the appropriate value specified under guaranteed operating ranges.

2. Not more than one output should be shorted at a time, nor for more than 1 second.
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MC54/74F283

AC CHARACTERISTICS
54/74F 54F 74F
Ta = +25°C Ta =-55 to +125°C TA =0to +70°C
Vec=+5.0V Vee =5.0V+10% Ve =5.0V £10%
CL =50 pF CL =50 pF CL=50pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay 3.5 7.0 9.5 3.5 14 3.5 10.5 ns
tPHL CotoSp 4.0 7.0 9.5 4.0 14 4.0 10.5
tPLH Propagation Delay 3.0 7.0 9.5 3.0 14 3.0 10.5 ns
tPHL Ap orBpto Spy 3.5 7.0 95 35 14 35 10.5
tPLH Propagation Delay 35 57 75 3.5 10.5 35 8.5 ns
tPHL CotoCy 3.0 5.4 7.0 3.0 10 3.0 8.0
tPLH Propagation 3.0 5.7 75 3.0 10.5 3.0 8.5 ns
tPHL AporBptoCyq 3.0 5.3 7.0 3.0 10 3.0 8.0
FAST AND LS TTL DATA
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8-INPUT UNIVERSAL

SHIFT/STORAGE REGISTER
WITH COMMON PARALLEL /O PINS

The MC74F299 is an 8-Bit Universal Shift/Storage Register with 3-state
outputs. Four modes of operation are possible: hold (store), shift left, shift right

and load data.

The parallel load inputs and flip-flop outputs are multiplexed to reduce the
total number of package pins. Separate outputs are provided for flip-flops Qg
and Q7 to allow easy cascading. A separate active LOW Master Reset is used

to reset the register.
e Common /O for Reduced Pin Count

e Four Operation Modes: Shift left, Shift Right, Load and Store
e Separate Shift Right Serial Input and Shift Left Serial Input for Easy

Cascading

e 3-State Outputs for Bus Oriented Applications

¢ Input Clamp Diodes Limit High-Speed Termination Effects

CONNECTION DIAGRAM

Vcc St DSy Q7 107 105 103 104 CP DSy

[o][te][te][w7][ve][ws] e ][t ][v2] [11]

D

Lifleflallellsilellz]lells]lt]

So OE; OEy l0g 104 WO 0p Qp MR GND

GUARANTEED OPERATING RANGES

MC74F299

8-INPUT UNIVERSAL
SHIFT/STORAGE REGISTER
WITH COMMON
PARALLEL //O PINS

FAST™ SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 732-03

N SUFFIX
PLASTIC
CASE 738-03

20

DW SUFFIX
20 soIc
CASE 751D-03

ORDERING INFORMATION

MC74FXXXJ  Ceramic
MC74FXXXN  Plastic
MC74FXXXDW SOIC

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 74 45 5.0 5.5 \')
Operating Ambient N
Ta Temperature Range 74 0 25 70 ¢
loH Output Current — High 74 -1.0/-3.0 mA
loL Output Current — Low 74 20/24 mA

FAST AND LS TTL DATA
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MC74F299

FUNCTION TABLE
Inputs
MR Sq So cP Response
L X X X Asynchronous Reset: Qp-Q7 = LOW
H H H T Parallel Load: I/Op — Qp
H L H T Shift Right: DSp — Qg. Qg — Qq, etc.
H H L T Shift Left: DS7 — Q7, Q7 — Qg, etc.
H L L X Hold

H = HIGH Voltage Level

L = LOW Voltage Level

X = Don’t Care

T = LOW-to-HIGH clock transition.

FUNCTIONAL DESCRIPTION

The MC74F299 is an 8-bit universal shift/storage register
with 3-state outputs. Four modes of operation are possible:
hold (store), shiftleft, shift right and load data. The parallel load
inputs and flip-flop outputs are multiplexed to reduce the total
number of package pins. Additional outputs are provided for
flip-flops Qp and Q7 to allow easy serial cascading. A separate
active-LOW Master Reset is used to reset the register.

The MC74F299 contains eight edge-triggered D-type
flip-flops and the interstage logic necessary to perform
synchronous shift left, shift right, parallel load and hold
operations. The type of operation is determined by Sp and S1,
as shown in the Function Table. All flip-flop outputs are
brought out through 3-state buffers to separate 1/O pins that
also serve as data inputs in the parallel load mode. Qp and Q7

are also brought out on other pins for expansion in serial
shifting of longer words.

A LOW signal on MR overrides the Select and CP inputs
and resets the flip-flops. All other state changes are initiated
by the rising edge of the clock. Inputs can change when the
clock is in either state provided only that the recommended
set-up and hold times, relative to the rising edge of CP, are
observed. .

A HIGH signal on either OE{ or OE2 disables the 3-state
buffers and puts the 1/0 pins in the high impedance state. In
this condition the shift, hold, load and reset operations can still
occur. The 3-state buffers are also disabled by HIGH signals
on both Sg and S1 in preparation for a parallel load operation.

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless otherwise specified)

Limits
Symbol Parameter Min | Typ | Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
Vik Input Clamp Diode Voltage -1.2 \ Ve =MIN, iy =-18 mA
74 25 Vcc=45V
Qo/Q7 % IoH =-1.0 mA
74 27 Vec =475V
VOH Output HIGH Voltage
74 27 | 34 Voo =475V
l[e} \Y loH=-3.0mA
74 24 Vecc=45V
Qo/Qr 0.5 loL=20mA
VoL Output LOW Voltage 07 v oL Vee =MIN
10 05 loL=24mA
S0y 20 A | Voo=MAX, viN=27V
/o 70 = cc= » VIN = 2.
iH Input HIGH Current
Qp/Q7 0.1 VIN=T7.0V
mA Vge = MAX
/0 1.0 VIN=5.5V
| Input LOW Current S0 51 21 mA | Voo =MAX, Viy=05V
npu urren m = 8 =0.
L P Other Inputs -0.6 cc IN
| Off-State Output Current, 70 BA_ 1 e < MAX Vour=27V
OzH High-Level Voltage Applied 101 ma cc= VouT =55V
Off-State Output Current, _ _
lozL Low-Level Voltage Applied -06 | mA Vee =MAX, Vout =05V
los Output Short Circuit Current (Note 2) —-60 -150 mA v MAX Voutr=0V
Icc Total Supply Current 95 mA ce= OE = HIGH, CP = HIGH
NOTES:

1. For conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at one time, nor for more than 1 second.
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AC ELECTRICAL CHARACTERISTICS

MC74F299

74F 74F
Ta = +25°C Ta = 0°C to +70°C
Vec=+5.0V Vee = +5.0 V £10%
CL =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Unit
fMAX Maximum Clock Frequency 70 70 MHz
tPLH Propagation Delay 3.5 75 3.5 8.5 ns
tPHL CPtoQqgorQy7 45 8.0 45 8.5
tPLH Propagation Delay 35 9.0 3.5 10 ns
tPHL CP to I/Op, 4.0 9.0 4.0 10
Propagation Delay
tPHL MR to Qg or Q7 5.5 9.5 55 10.5 ns
Propagation Delay
tPHL MR to Op 55 10 5.5 10.5 ns
tpzH Output Enable Time to 35 8.0 35 9.0 ns
tpzL HIGH or LOW Level 4.0 10 4.0 1"
tPHZ Output Disable Time to 2.0 7.0 2.0 8.0 ns
tpLz HIGH or LOW Level 1.0 55 1.0 6.5
AC SETUP REQUIREMENTS
74F 74F
Ta = +25°C TA =0°C to +70°C
Vec =450V Vee = +5.0 V £10%
Parameter CL=50pF CL=50pF
Symbol Min Typ Max Min Max Unit
ts(H) Set-Up Time, HIGH or LOW 6.5 7.5 ns
ts(L) SporSqtoCP 6.5 75
th(H) Hold Time, HIGH or LOW 0 0 ns
th(L) Sp or S1to CP 0 0
ts(H) Set-Up Time, HIGH or LOW 3.5 4.0 ns
ts(L) 1/Op, DS, DS7 to CP 35 4.0
th(H) Hold Time, HIGH or LOW 0 0 ns
th(L) 1/Op, DS, DS7 to CP 1.0 1.0
W(H) | cP Pulse Width, HIGH or LOW 5.0 50 ns
tw(L) 45 45
tw(L) MR Pulse Width LOW 45 45 ns
' Recovery Time
trec MR to cpP 4.0 4.0 ns
FAST AND LS TTL DATA
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@ MOTOROLA

8-INPUT SHIFT/STORAGE
REGISTER WITH SYNCHRONOUS
RESET AND COMMON 1/O PINS

The MC74F323 is an 8-Bit Universal Shift/Storage Register with 3-state
outputs. Its function is similar to the F299 with the exception of Synchronous
Reset.

The parallel load inputs and flip-flop outputs are multiplexed to reduce the
total number of package pins. Separate outputs are provided for flip-flops Qg
and Q7 to allow easy cascading. A separate active LOW Master Reset is used
to reset the register.

Four modes of operation are possible: hold (store), shift left, shift right and
parallel load. All modes are activated on the LOW-to-HIGH transition of the
clock.

e Common I/O For Reduced Pin Count

e Four Operation Modes: Shift Left, Shift Right, Parallel Load and Store
e Separate Continuous Inputs and Outputs from Qg and Q7 Allow Easy
Cascading

Fully Synchronous Reset

3-State Outputs for Bus Oriented Applications

Input Clamp Diodes Limit High-Speed Termination Effects

o o o

CONNECTION DIAGRAM
Vec S1 DSy Q7 107 105 103 /04 CP DSp

[20][o][e][t71[t6][ 1] (141 [ ][r2] [11]

D,

Lidleflsfla]ls]lellz]ls ][ ][]

Sp OEy OEz 1/0g /04 10z 1109 Qg SR GND

GUARANTEED OPERATING RANGES

MC74F323

8-INPUT SHIFT/STORAGE
REGISTER WITH SYNCHRONOUS
RESET AND COMMON I/0 PINS

FAST™ SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 732-03

N SUFFIX
PLASTIC
CASE 738-03

DW SUFFIX
20 Sle][0]
CASE 751D-03

ORDERING INFORMATION

MC74FXXXJ  Ceramic
MC74FXXXN  Plastic
MC74FXXXDW SOIC

20

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 74 4.5 5.0 55 \
TA Operating Ambient Temperature Range 74 0 25 70 °C
IoH Output Current — High 74 ~1.0/-3.0 mA
loL Output Current — Low 74 20/24 mA

FAST AND LS TTL DATA
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MC74F323

FUNCTION TABLE
Inputs

SR $1 So CcP Response

L X X T Synchronous Reset: Qp-Q7 = LOW

H H H T Parallel Load: /O, —» Qp

H L H T Shift Right: DSg — Qg, Qo — Q1, etc.

H H L T Shift Left: DS7 — Q7, Q7 — Qg, etc.

H L L X Hold
H = HIGH Voltage Level
L = LOW Voltage Level
X =Don't Care
T = LOW-to-HIGH clock transition.

FUNCTIONAL DESCRIPTION

The MC74F323 contains eight edge-triggered D-type
flips-flops and the interstage logic necessary to perform
synchronous reset, shift left, shift right, parallel load and hold
operations. The type of operation is determined by Sg and S1,
as shown in the Function Table. All flip-flop outputs are
brought out through 3-state buffers to separate /O pins that
also serve as data inputs in the parallel load mode. Qg and Q7
are also brought out on other pins for expansion in serial
shifting of longer words.

A LOW signal on SR overrides the Select inputs and allows
the flip-flops to be reset by the next rising edge of CP. All other

state changes are initiated by the LOW-to-HIGH CP transition.
Inputs can change when the clock is in either state provided
only that the recommended set-up and hold times, relative to
the rising edge of CP, are observed.

A HIGH signal on either OE{ or OE2 disables the 3-state
buffers and puts the I/0 pins in the high impedance state. In
this condition the shift, hold, load and reset operations can still
occur. The 3-state buffers are also disabled by HIGH signals
on both Sg and S1 in preparation for a parallel load operation.

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless otherwise specified)

Limits
Symbol Parameter Min | Typ | Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 \ Voe =MIN, Iy =-18 mA
74 25 Voc=4.5V
Qo/Q7 v IoH =-1.0mA
74 27 Vcc =475V
VOH Output HIGH Voltage
74 27 | 34 Vec =475V
[l{e} \' |OH =-3.0mA
74 24 Vcc=45V
Qu/Q 0.5 loL=20mA
VoL | Output LOW Voltage 0/Q7 v Voe = MIN
110 0.5 loL =24 mA
S0y 20 A | vec=Max viy=27V
I7e) 70 B cc= » VIN= 2.
IiH Input HIGH Current
Qu/Q7 0.1 VIN=T7.0V
mA | Voe = MAX
110 1.0 VIN=5.5V
So, S1 -1.2
i Input LOW Current mA Vee =MAX, VN=0.5V
Other Inputs -0.6
| Off-State Output Current, 70 nA Ve = MAX Vout =27V
OZH | High-Level Voltage Applied 10 | mA cc= VouT=55V
Off-State Output Current, _ _
lozL Low-Level Voltage Applied -06| mA Vee =MAX, Vout =05V
los Output Short Circuit Current (Note 2) -60 -150 | mA v MAX VouT=0V
Icc Total Supply Current 95 mA ce= Outputs Disabled

NOTES:

1. For conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.
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AC ELECTRICAL CHARACTERISTICS

MC74F323

74F 74F
Ta = +25°C Ta = 0°C to +70°C
Vec=+5.0V Vee = +5.0 V £10%
Cp =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Unit
fMAX Maximum Input Frequency 70 70 MHz
tPLH Propagation Delay 35 9.0 3.5 10 ns
tPHL CPtoQgorQ7 35 8.5 3.5 9.5
tPLH Propagation Delay 35 9.0 35 10 ne
tPHL CP to 1/Opy 5.0 1 5.0 12
tpzH Output Enable Time to 3.5 8.0 3.5 9.0 ns
tpzL HIGH or LOW Level 4.0 10 4.0 1
tPHZ Output Disable Time to 2.0 6.0 2.0 7.0 ns
tpLz HIGH or LOW Level 2.0 55 2.0 6.5
AC SETUP REQUIREMENTS
74F 74F
TA = +25°C TA = 0°C to +70°C
Vec=+5.0V Vee =+5.0V +10%
Cy =50 pF Cp =50 pF
Symbol Parameter Min Typ Max Min Max Unit
ts(H) Set-Up Time, HIGH or LOW 8.5 8.5 ns
ts(L) SporSqtoCP 85 8.5
th(H) Hold Time, HIGH or LOW 0.0 0.0 ns
th(L) SporSqto CP 0.0 0.0
ts(H) Set-Up Time, HIGH or LOW 5.0 5.0 s
ts(L) 1/Op, DSg, DS7 to CP 5.0 5.0
th(H) Hold Time, HIGH or LOW 2.0 2.0 ns
th(L) 1/Op, DSp, DS7 to CP 2.0 2.0
ts(H) Set-Up Time, HIGH or LOW 10 10 ns
ts(L) SRto CP 10 10
th(H) Hold Time, HIGH or LOW 0.0 0.0 ns
th(L) SRto CP 0.0 0.0
tw(H) : 7.0 7.0
tw(l) CP Pulse Width, HIGH or LOW 70 70 ns
LOGIC DIAGRAM
$4 _+So @
Vec=PIN20
? GND =PIN 10
@ (O = PIN NUMBERS
1 : o I ] ®
LS i i —( A B,
DSy @
sR >
®
cp ® D>
D CP D CP DCP DCP DCP D CP D CP D CP
@ : : ! il [ il g il o}
oL g | g | & |4 | & | & g
% t t t te— t t t
© l/oo® |/o,® |/02@ 1/03® |/o4® |/05@ |/06® |/07
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@ MOTOROLA

4-BIT SHIFTER
(With 3-State Outputs)

The MC54/74F350 is a specialized multiplexer that accepts a 4-bit word
and shifts it 0, 1, 2 or 3 places, as determined by two Select (Sg, S1) inputs.
For expansion to longer words, three linking inputs are provided for lower-or-
der bits; thus two packages can shift an 8-bit word, four packages a 16-bit
word, etc. Shifting by more than three places is accomplished by paralleling
the 3-state outputs of different packages and using the Output Enable (OE)
inputs as a third Select level. With appropriate interconnections, the F350 can
perform zero-backfill, sign-extend or end-around (barrel) shift functions.

e Linking Inputs for Word Expansion
e 3-State Outputs for Extending Shift Range

FUNCTIONAL DESCRIPTION

The F350 is operationally equivalent to a 4-input multiplexer with the inputs
connected so that the select code causes successive one-bit shifts of the data
word. This internal connection makes it possible to perform shifts of 0, 1, 2 or
3 places on words of any length.

A 7-bit data word is introduced at the I inputs and is shifted according to
the code applied to the select inputs Sg, S1. Outputs Og—Og are 3-state, con-
trolled by an active-LOW output enable (OE). When OE is LOW, data outputs
will follow selected data inputs; when HIGH, the data outputs will be forced to
the high-impedance state. This feature allows shifters to be cascaded on the
same output lines or to a common bus. The shift function can be logical, with
zeros pulled in at either or both ends of the shifting field; arithmetic, where the
sign bit is repeated during a shift down; or end around, where the data word
forms a continuous loop.

LOGIC EQUATIONS
Op = So S1 lo+So S1 l—1 + So S112+SpS11-3
01 -SoS1 14 +SoS1 lo+S0811-1+S0S11-2
Oo = SoS1|2+SoS1 11 +80S1lp+S0Sq -1
03=50S113+S0S112+SpS111+S0S1 o

TRUTH TABLE
Inputs Outputs
OE S1 So Og [o]] 02 O3
H X X 4 4 z z
L L L lo I lo I3
L L H 1_4 lo 14 lo
L H L l_p 1_4 lo 14
L H H I3 [} 1—q lo
H = HIGH Voltage Level Z = High Impedance
L = LOW Voltage Level X = Immaterial
CONNECTION DIAGRAM
V¢ Op 0Oy OE 0o O3 $¢
[16] [1s] [14] [1] [r2] [11] I—l [o]
N
J

1] L2 [s] [e] Ls] [e] [2] L8
lo

I3 GND

MC54/74F350

4-BIT SHIFTER
(With 3-State Outputs)

FAST™ SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

D SUFFIX
16 soIC

) CASE 751B-03

ORDERING INFORMATION

MC54FXXXJ  Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

LOGIC SYMBOL
13 9 10
OE S1 Sp
lg—1
15— Op :'2 : ;
14— 0 -1
lof—4
12— 02 i 5
11— O
3 Io—6
I3p—7
Vog = PIN16
GND=PIN8

FAST AND LS TTL DATA
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MC54/74F350

LOGIC DIAGRAM
13 .o 14 Ip 4 b I3 Sq Sy OE
| (ﬁj ] | % j A
0o 01 02 03
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 54,74 45 5.0 5.5 \
TA Operating Ambient Temperature Range > - 2 125 °C
74 0 25 70
IoH Output Current — High 54,74 — — -3.0 mA
loL Output Current — Low 54,74 —_ - 24 mA
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 \ IIN=-18 mA Vce =MIN
Vou Output HIGH Voltage 54,74 | 2.4 33 v IoH=-3.0mA| Vog =45V
74 2.7 33 v loH=-3.0mA| Voo =475V
VoL Output LOW Voltage 0.35 0.5 \ loL=24 mA Vce =MIN
lozH Output OFF Current — HIGH 50 uA VouTr=27V | Vcc=MAX
lozL Output OFF Current — LOW -50 uwA | Voutr=05V | Vog = MAX
IIH Input HIGH Current 2 MA YiN=27Y Vee = MAX
100 VIN=7.0V

L Input LOW Current -1.2 mA ViIN=05V Vce = MAX
los Sﬁﬁ:’:;f(’,;‘z,’}e‘ﬂ;"““ -60 150 | mA | vour=ov | vgoo=max
IcCH 22 35 Outputs HIGH
lccL Power Supply Current 26 41 mA Outputs LOW | Vo = MAX
Iccz 26 42 Outputs OFF

NOTES: 1. For conditions such as MIN or MAX, use the appropriate value specified under guaranteed operating ranges.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

FAST AND LS TTL DATA
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MC54/74F350

AC CHARACTERISTICS
54/74F 54F 74F
TA=+25°C |Tp=-55t0+125°C | Tp =0t0 +70°C
Vec=+50V | Veg=5.0V+10% | Voe =5.0 V £10%
Cp =50 pF CL =50 pF Cy =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 3.0 6.0 3.0 7.5 3.0 7.0 ns
tPHL IntoOp 25 55 25 7.0 25 6.5
tPLH Propagation Delay 4.0 10 4.0 13.5 4.0 1 ns
tPHL SptoOp 3.0 85 3.0 10 3.0 9.5
tpzH 25 7.0 25 10.5 25 8.0
tpzL Output Enable Time 40 90 40 1 40 10 ns
tpHZ ) ) 2.0 5.5 2.0 7.0 2.0 6.5
Lz Output Disable Time 15 55 15 20 15 65 ns
APPLICATIONS
16-Bit Shift-Up 0 to 3 Pieces, Zero Backfill
0123 4 567 8 910 11 1213 14 15
GND 1
I3ty Iplylol lglaly g1y Ipt 131l g i lg 1 lglaly gty Ip |
s03210123 s03210123 so-3210123 s03210123
b —181 —151 4
N OEYO Yy Yo Y3 N OEYO Yy Yo Y3 N OEYO Yi Yo Y3 OEYO Yy Yo Y3
So
Sy
OE
o 1 2 3 4 5 6 7 8 9 10 1N 12 13 14 15
S1 | So
L | L | NOSHIFT
L H | SHIFT 1 PLACE
H | L | SHIFT 2 PLACES
H | H | SHIFT 3 PLACES

FAST AND LS TTL DATA
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MC54/74F350

8-Bit End Around Shift 0 to 7 Pieces

0123 4567
1 I
| | 1
lglalylohlols lglalylplyl2ly lglalylphl2ls lglalylplylalg
So So So So
—1S1 —— S4 — S4 $4
r9 OEY‘) Yy Yo Y3 r9 OEYo Yy Yo Y3 9 OEYO Yy Yo Y3 OEYQ Yy Yo Y3

e LL

S1 | So So> | S1] So
L1 L] L | NOSHIFT H | L | H | SHIFT END AROUND 5
L | L | H | SHFTENDAROUND 1 H | H ] L | SHIFT END AROUND 6
L | H] L | SHIFT END AROUND 2 H | H| H | SHIFT END AROUND 7
L H H | SHIFT END AROUND 3
H L L | SHIFT END AROUND 4

13-Bit Twos Complement Scaler

12110 9 8765 43 21 s
[ ' M 1
Talzlg loly Ig T3laly o)y o3 Talalg lo i 1g 13
g3 2t ol g8 2 ok S o
—1 $1 — 1 Sq
o OF OE
__[_c Yo Y1 Y2 Y3 _[c Yo Y1 Yo Y3 _[c Yo Y4 Yo V3
% = =
S
2 1 1w 9 8 7 6 5 4 3 2 1 s
1| so SCALE
L |L+8 1/8
L |H+4 1/4
H|L+2 1/2
H | HNO CHANGE 1
FAST AND LS TTL DATA

4-160




@ MOTOROLA

DUAL 4-INPUT MULTIPLEXER

The MC54/74F352 is a very high speed dual 4-input multiplexer with com-
mon Select inputs and individual Enable inputs for each section. It can select
two bits of data from four sources. The two buffered outputs present data in
the inverted (complementary) form. The F352 is the functional equivalent of
the F153 except with inverted outputs.

* Inverted Version of the F153
o Separate Enables for Each Multiplexer
e Input Clamp Diode Limits High-Speed Termination Effects

CONNECTION DIAGRAM (TOP VIEW)

Vec Eb So lp b bl 2

[16] [ts] [1a] [ta] [re] [11] [10] [o

)

Ll Lol L] Lof Ls] Le] L] [e]

Ea 81 133 loa ha lpa Za GND

LOGIC DIAGRAM
Ealta Ma la  l3a St So loo hp b lapEp

¥ Y

MC54/74F352

DUAL 4-INPUT
MULTIPLEXER

FAST™ SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

D SUFFIX
Soic
CASE 751B-03

ORDERING INFORMATION

MC54FXXXJ  Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

LOGIC SYMBOL
2 14

St So

Eq
10a|
ha
123
134
Iob|
lb
9—a Zp Iob
13p

Vce=PIN 14 Ep
GND=PIN7

7—a Za

TITTITTITT

FAST AND LS TTL DATA
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MC54/74F352

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

Vee Supply Voltage 54,74 4.5 5.0 55 \

TA Operating Ambient Temperature Range 54 -55 25 125 oc

74 0 25 70
loH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA
FUNCTIONAL. DESCRIPTION

The F352 is a dual 4-input multiplexer. It selects two bits of The F352 can be used to move data from a group of regis-
data from up to four sources under the control of the common ters to a common output bus. The particular register from
Select inputs (Sp, S1).The two 4-input multiplexer circuits which the data came would be determined by the state of the
have individual active-LOW Enables(Eg, Ep) which can be Select inputs. A less obvious application is as a function gen-
used to strobe the outputs independently. When the Enables erator. The F352 can generate two functions of three vari-
(Ea, Ep) are HIGH, the corresponding outputs (Z5, Zp) are ables. This is useful for implementing highly irregular random
forced HIGH. logic.

The logic equations for the outputs are shown below:

Za=Ea*(lpa*S1°S0+/1a*S1 S0 +I2a ®S1#Sp+13a *S1 *Sp)

Zp=Ep e (lob*S1+S0+11b*S1¢S0+12p*S1¢Sp+13p *S1 ¢ Sp)

FUNCTION TABLE

Select
Inputs Inputs (a or b) Output

’d
o
4
=
S
=
5
&

I mrr I I rr rr X
I I T rm rr rr r X
r - rr - - - I§Qm
X X X X X X I r X
X X X X I r X X X
X X I r X X X X X
I r X X X X X X X
r I r I r I r I I|N

H H L

H = HIGH Voltage Level
L = LOW Voltage Level
X =Don’t Care

FAST AND LS TTL DATA
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MC54/74F352

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViIH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 v Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 \ IIN=—-18 mA Vce =MIN
VoH Output HIGH Voltage 54,74 25 3.4 \ loH=-1.0mA Vcc =450V
74 2.7 34 V | loH=-1.0mA Voo =475V
VoL Output LOW Voltage 035 | 05 v 1oL = 20 mA Vee = MIN
1 Input HIGH Current 20 nA ViN=27V Vee = MAX
100 VIN=7.0V
i Input LOW Current -0.6 mA ViIN=05V Vce = MAX
los Output Short Circuit Current (Note 2) -60 -150 mA Vout=0V Vce = MAX
IccH Power Supply Current 9.3 14 mA ViN =GND Ve = MAX
IccL 133 | 20 V|N = HIGH
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges.
2. Not more than one output should be shorted at a time, nor for more than 1 second.
AC CHARACTERISTICS
54/74F 54F 74F
Ta = +25°C Ta = 55°C to +125°C TA = 0°C to + 70°C
Vece=+5.0V Vee=50V+10% Vee =5.0V+10%
Cp =50 pF CL =50 pF Cp =50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay 3.5 7.4 1 3.0 14 3.0 12.5 ns
tPHL SptoZ, 3.0 7.0 8.5 25 1 25 9.5
tPLH Propagation Delay 25 5.0 7.0 2.0 10 2.0 8.0 ns
tPHL EptoZ, 3.0 5.0 7.0 25 9.0 25 8.0
tPLH Propagation Delay 25 4.9 7.0 2.0 9.0 2.0 8.0 ns
tPHL Into Z, 1.5 3.0 35 1.0 5.0 1.0 4.0

FAST AND LS TTL DATA
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DUAL 4-INPUT MULTIPLEXER
WITH 3-STATE OUTPUTS

The MC54/74F353 is a dual 4-input multiplexer with 3-state outputs. It can
select two bits of data from four sources using common Select inputs. The out-
puts may be individually switched to a high impedance state with a HIGH on
the respective Output Enable (OE) inputs, allowing the outputs to interface di-
rectly with bus-oriented systems.

¢ Inverted Version of F253
o Multifunction Capability
e Separate Enables for Each Multiplexer

FUNCTIONAL DESCRIPTION

The MC54/74F353 contains two identical 4-input multiplexers with 3-state
outputs. They select two bits from four sources selected by common Select
inputs (Sg, S1). The 4-input multiplexers have individual Output enable (OEg,
OEp,) inputs which, when HIGH, force the outputs to a high impedance (high
Z) state. The logic equations for the outputs are shown below:

Z3=0Eg * (loa * S1 ¢ S0 +11a * S1 ¢ S0 + 122 * S1 # S0 + 132 * S1 * So)
Z=OEpe (Iob ® S1 * S0 + 11b ® §1 ¢ Sq + I2p*51¢S0+I3p*S1+Sp)

If the outputs of 3-state devices are tied together, all but one device must
be in the high impedance state to avoid high currents that would exceed the
maximum ratings. Designers should ensure that Output Enable signals to
3-state devices whose outputs are tied together are designed so that there is
no overlap. )

CONNECTION DIAGRAM (TOP VIEW)
Voc OEp Sp 3 v hp loo 2

[16] [ts] [1e] [1a] [12] [n1] [10] [s]

)

Ll Lo La] Lef [s] Le] [2] [s]

O Sy laa la Ha lopa Za GND

MC54/74F353

DUAL 4-INPUT MULTIPLEXER
WITH 3-STATE OUTPUTS

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

D SUFFIX
16 SOIC

) CASE 751B-03

ORDERING INFORMATION

MC54FXXXJ  Ceramic
MC74FXXXN  Plastic
MC74FXXXD  SOIC

LOGIC SYMBOL
2 14
ST Sp
OEfo— 1
loaf— 6
Hal 5
7—d Za Ioa 4
133 3
lob 10

b
9— o I2b

I3b
OEp o— 15

]

Vec=PIN16
GND=PIN 8

FAST AND LS TTL DATA
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MC54/74F353

FUNCTION TABLE
Select Output
Inputs Data Inputs Enable Output
So Sq lo 14 lo I3 OE z
X X X X X X H (2
L L L X X X L H
L L H X X X L L
H L X L X X L H
H L X H X X L L
L H X X L X L H
L H X X H X L L
H H X X X L L H
H H X X X H L L

Address inputs Sg and S¢ are common to both sections.
H = HIGH Voltage Level

L = LOW Voltage Level

X =Don't Care
(2) = High Impedance

LOGIC DIAGRAM

OEpb l3p ' Mb lo So St Ma la ha loa OEa

==

11 [1]
Z
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 5.5 \
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Output Current— High 54,74 -3.0 mA
loL Output Current— Low 54,74 24 mA
FAST AND LS TTL DATA
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MC54/74F353

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 v Guaranteed Input LOW Voltage
ViK Input Clamp Diode Voltage -1.2 v IiIN=—-18 mA Vcec =MIN
VOH Output HIGH Voltage 54,741 24 33 \ loH=-3.0mA Vec=45V
74 2.7 33 \ loH=-3.0mA Vec =475V

VoL Output LOW Voltage 0.35 0.5 v loL=24mA Vee =MIN
lozH Output OFF Current — HIGH 50 MA VouT =27V Vce = MAX
lozL Output OFF Current — LOW -50 MA VouT=05V Vce = MAX
[[T9] Input HIGH Current 20 pA ViN=27V Vce = MAX

100 ViIN=7.0V
L Input LOW Current -0.6 mA VIN=05V Vee = MAX
los Output Short Circuit Current (Note 2) | —60 -150 mA VouTt=0V Vee = MAX
IcCH 9.3 14 In, Sn, OEp = GND
lccL Power Supply Current 13.3 20 mA In, Sn = GND Voo = MAX
Iccz 15 23 OEp=4.5V

NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

AC CHARACTERISTICS
54/74F 54F 74F
Ta =+25°C TA =-55°C to + 125°C TA=0°Cto +70°C
Vee=+5.0V Vee=5.0V+10% Vee=5.0V+£10%
C =50 pF CL =50 pF Cy =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 35 1 3.0 14 3.0 125 ns
tPHL Spto Zp 3.0 85 25 1" 25 95
tPLH Propagation Delay 2.5 7.0 20 9.0 2.0 8.0 ns
tPHL Into Zp 1.0 35 1.0 5.0 1.0 4.0
tpzH Output Enable Time 3.0 8.0 3.0 10.5 3.0 9.0
tpzL 35 8.0 3.0 105 3.0 9.0
tPHZ Output Disable Time 20 5.0 20 7.0 15 6.0 ns
tpLz 2.0 6.0 1.5 8.0 1.5 7.0
FAST AND LS TTL DATA
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@ MOTOROLA

HEX BUFFER/DRIVER

GATED ENABLE

NONINVERTING AND INVERTING,
3-STATE

CONNECTION DIAGRAM

MC54/74F365

Vg OEp I O 1 0 I ©

18] [15] [14] [33] [32] [] [0] [s

B OE

OFfF | 0O 1 0 | O GND
MC54/74F366

Voc OEp | O 10

[16] [1s] [1a] [13 10] [o]

OE4 GND
FUNCTION TABLE
Inputs Outputs
OE4 OE, I (o] [}

H = HIGH Voltage Level

L L L H L = LOW Voltage Level

L L H H L X = Don’t Care
Z = High Impedance

X H X z 4

H X X z V4

GUARANTEED OPERATING RANGES

MC54/74F365
MC54/74F366

F365
HEX BUFFER/DRIVER
GATED ENABLE
NONINVERTING, 3-STATE

F366
HEX BUFFER/DRIVER
GATED ENABLE
INVERTING, 3-STATE

FAST™ SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

D SUFFIX
16 SOIC

) CASE 751B-03

ORDERING INFORMATION

MC54FXXXJ  Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

Symbol Parameter Min Typ Max Unit
vce Supply Voltage 54,74 4.5 5.0 55 \
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70

loH Output Current — High 54 -12 mA
74 -15

loL Output Current — Low 54 48 mA
74 64

FAST AND LS TTL DATA
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MC54/74F365 « MC54/74F366

DC CHARACTERISTICS OVER OPERATING TRMPERATURE RANGE (unless otherwise specified)

Limits Unit
Symbol Parameter Min Typ Max Test Conditions
VIH Input HIGH Voltage 2.0 \" Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
Vik Input Clamp Diode Voltage -1.2 Vv IIN=-18 mA Vce =MIN
54,74 24 34 v loH=-3.0mA | Vcc=45V
74 27 3.4 \ IoH=-30mA | Vgc=4.75V
VOH Output HIGH Voltage 54 20 \ IoH=-12mA Vcc=45V
74 20 v IoH=-15mA Vcc=45V
VoL Output LOW Voltage 54 0.35 0.55 \ loL =48 mA Vce = MAX
74 0.4 0.55 v loL =64 mA
lozH Output OFF Current-HIGH 50 HA VouTt=27V Vce = MAX
lozL Output OFF Current-LOW -50 nA VouyT=05V Vce = MAX
IIH Input HIGH Current 20 pA VIN=27V Vce = MAX
100 pA VIN=7.0V Vecc=0V
I Input LOW Current -20 A VIN=05V Ve = MAX
los Output Short Circuit Current (Note 2) -100 -225 mA VouTt =GND Vce = MAX
IccH 35
F365 lccL 62
Iccz 48
Icc ICCH 25 mA | Vo = MAX
F366 IccL 62
Iccz 48
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

AC CHARACTERISTICS
54/74F 54F 74F
Ta = +25°C Ta =-55°C to +125°C TA =0°C to +70°C
Vee=+5.0V Vee =50V £10% Vee =50V £10%
CL =50 pF CL =50 pF Cp =50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay F365 2.0 4.5 6.5 20 8.0 2.0 7.0 ns
tpHL | IntoOp 30 | 55 | 70 3.0 8.5 3.0 75
tPLH Propagation Delay F366 20 5.0 6.5 2.0 85 2.0 75 ns
tPHL | IntoOn 10 | 30 | 50 1.0 6.5 1.0 55
tpzH Output Enable Time 3.0 6.5 9.5 3.0 1 3.0 10 ns
tpzL to HIGH and LOW Level 4.0 6.0 9.0 4.0 10.5 4.0 9.5
tpHZ Output Disable Time 25 4.5 6.5 25 8.0 25 7.0 ns
tpLz from HIGH and LOW Level 1.5 4.0 6.0 15 7.5 15 6.5
FAST AND LS TTL DATA
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@ MOTOROLA

HEX BUFFER/DRIVER

4-BIT PLUS 2-BIT,
NONINVERTING AND INVERTING,
3-STATE

MC54/74F367
MC54/74F368

CONNECTION DIAGRAMS

MC54/74F367
Vcc OB | 0O I 0 1 0
16] [15] [14] [3] [12] [31] [10] [0

;%

F367
HEX BUFFER/DRIVER
4-BIT PLUS 2-BIT,
NONINVERTING 3-STATE

F368
HEX BUFFER/DRIVER
4-BIT PLUS 2-BIT,
INVERTING 3-STATE

FAST™ SCHOTTKY TTL

i
y
y

B T
OFy | O | O 1 0O GND J SUFFIX
CERAMIC
MC54/74F368 CASE 620-09
VGcOE2 | ©0 t 0 1 ©
[16] [15] [14] [13] [12] [1] [10] [o]
E N SUFFIX
) PLASTIC
rD CASE 648-08
L L2 (sl L] [s] Le] [7] L8
OEf I O I 0 1 O GND
D SUFFIX
16 SoIC
FUNCTION TABLE 1 CASE 751B-03
Inputs Outputs
OE I o o H = HIGH Voltage Level ORDERING INFORMATION
L = LOW Voltage Level
L L L H X Do age Leve MC54FXXXJ  Ceramic
H H L Z = High Impedance MC74FXXXN  Plastic
MC74FXXXD SOIC
X z V4
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 v
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Output Current — High 54 -12 mA
74 -15
loL Output Current — Low 54 48 mA
74 64
FAST AND LS TTL DATA

4-169




MC54/74F367 « MC54/74F368

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 A Guaranteed Input LOW Voltage
Vik Input Clamp Diode Voltage -1.2 \ IN=-18 mA Vce =MIN
54,74 24 3.4 A loH=-3.0mA Vecc=45V
74 2.7 3.4 v IoH =-3.0 mA Voo =475V
VOH Output HIGH Voltage 54 2.0 \ loH=-12mA Vcc=45V
74 2.0 \ loH =-15mA Vcc=45V
VoL Output LOW Voltage 54 0.35 0.55 \ loL =48 mA Ve = MAX
74 0.4 | 055 v loL = 64 mA
lozH Output Off Current HIGH 50 pA Vout =27V Vce = MAX
lozL Output Off Current LOW -50 pA Voutr=05V Ve = MAX
I Input HIGH Current 20 pA VIN=27V Ve = MAX
100 VIN=T70V Vec=0V
L Input LOW Current -20 A VIN=0.5V Vce = MAX
los Output Short Circuit Current (Note 2) -100 —225 mA VouTt = GND Vce = MAX
IcCH 35
F367 lccL 62
Iccz 48 mA Ve = MAX
lcc IccH 25
F368 lccL 62
Iccz 48
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

AC CHARACTERISTICS
54/74F 54F 74F
Ta = +25°C Ta =-55°C to +125°C Ta =0°C to +70°C
Ve =+5.0V Veec=5.0V+£10% Ve =50V +10%

CL =50pF Cp =50 pF CL =50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay F367 2.0 45 6.5 2.0 8.0 2.0 7.0 ns
tpHL | IntoOp 30 | 55 | 70 3.0 8.5 3.0 7.5
tPLH Propagation Delay F368 2.0 5.0 6.5 20 85 2.0 7.5 ns
tpHL | IntoOn 10 | 30 | 50 1.0 6.5 1.0 5.5
tPzH Output Enable Time 25 5.5 75 25 9.5 25 8.5 ns
tpzL to HIGH and LOW Level 3.0 6.5 85 3.0 10 3.0 9.0
tPHZ Output Disable Time 25 4.5 6.5 25 8.0 25 7.0 ns
tpLz from HIGH and LOW Level 15 | 40 | 60 1.5 75 15 6.5

FAST AND LS TTL DATA
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@ MOTOROLA

OCTAL TRANSPARENT LATCH
WITH 3-STATE OUTPUTS

The MC54/74F373 consists of eight latches with 3-state outputs for bus or-
ganized system applications. The flip-flops appear transparent to the data
when Latch Enable (LE) is HIGH. When LE is LOW, the data that meets the
setup times is latched. Data appears on the bus when the Output Enable (OE)
is LOW. When OE is HIGH the bus output is in the high impedance state.

e Eight Latches in a Single Package

e 3-State Outputs for Bus Interfacing
e ESD > 4000 Volts

CONNECTION DIAGRAM (TOP VIEW)

Vcc O7 D7 Dg Og Os Ds Dg 04 LE
@ (6 [w (7] [6 (5 [0 5 @ 5
D

T O T E

OE Qg Do Dy 04 02 Do D3 03 GND

LOGIC SYMBOL

3 4 7 8 13 14 17 18

[

MC54/74F373

OCTAL TRANSPARENT LATCH
WITH 3-STATE OUTPUTS

FAST™ SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 732-03

N SUFFIX
PLASTIC
CASE 738-03

DW SUFFIX
20 soic
CASE 751D-03

1

1

ORDERING INFORMATION

MC54FXXXJ  Ceramic
B Do Dy Dz D3 D4 D5 Dg D7 MC74FXXXN  Plastic
11— LE Vec=PIN20 MC74FXXXDW SOIC
1-q OE GND =PIN 10
Og 04 Oz 03 04 Og Og O7
2 5 6 9 12 15 16 19
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 54,74 45 5.0 55 \%
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
IOH Output Current — HIGH 54,74 -3.0 mA
loL Output Current — LOW 54,74 24 mA
FAST AND LS TTL DATA
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MC54/74F373

FUNCTIONAL DESCRIPTION

The F373 contains eight D-type latches with 3-state output
buffers. When the Latch Enable (LE) inputis HIGH, data onthe
Dn, inputs enters the latches. In this condition the latches are
transparent; i.e., a latch output will change state each time its
D input changes. When LE is LOW the latches store the
information that was present on the D inputs one setup time

preceding the HIGH-to-LOW transition of LE. The 3-state buff-
ers are controlled by the Output Enable (OE) input. When (OE)
is LOW, the buffers are in the bi-state mode. When OE is HIGH
the buffers are in the high impedance mode, but this does not
interfere with entering new data into the latches.

LOGIC DIAGRAM

Do Dy D

Dg

Y P [ L

ol

Ds D7
LD D I—D

—d o

Indkal

—g O
—qo
—q

Y

Ls—[>cT j[g
SSatuisis

l
Og 04 0y 03

NOTE:
This diagram is provided only for the u

el
4

04 5 0Og 07

nderstanding of logic

operations and should not be used to estimate propagation delays.

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
ViK Input Clamp Diode Voltage -1.2 \ IIN=-18 mA Vcec =MIN
VoH Output HIGH Voltage 54,74 | 24 3.3 \ loH=-3.0mA Vcc=45V
74 27 33 v IoH=-3.0mA Voo =475V

VoL Output LOW Voltage 0.35 0.5 \ loL=24mA Vee =MIN
lozH Output OFF Current — HIGH 50 HA Voutr=27V Vce = MAX
lozL Output OFF Current — LOW -50 uA Voyt=05V Vce = MAX
hiH Input HIGH Current 20 HA ViN=27 V Vce = MAX

100 UA VIN=7.0 V Vce = MAX
liL Input LOW Current -0.6 mA VIN=05 V Vce = MAX
los Output Short Circuit Current (Note 2) —-60 -150 mA VouTt=0V Vee = MAX
Iccz Power Supply Current (All Outputs OFF) 35 55 mA OE=45V Vce = MAX

Dp, LE = GND
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.

2. Not more than one output should be shorted at a time, nor for more than 1 second.

FAST AND LS TTL DATA
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MC54/74F373

AC CHARACTERISTICS
54/74F 54F 74F
Ta =+25°C Ta =-55°C to +125°C TA = 0°C to +70°C
Vec=+5.0V Vee =50V +10% Vece =50V +10%
CL =50 pF Cp =50 pF Cy =50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay 3.0 5.3 7.0 3.0 8.5 3.0 8.0 ns
tPHL Dp to Op 2.0 3.7 5.0 2.0 7.0 2.0 6.0
tPLH Propagation Delay 5.0 9.0 11.5 5.0 15 5.0 13 ns
tPHL LE to Oy 3.0 5.2 7.0 3.0 8.5 3.0 8.0
tpzH Output Enable Time 2.0 5.0 1 2.0 13.5 2.0 12 ns
tpzL 2.0 5.6 7.5 20 10 2.0 8.5
tPHZ Output Disable Time 15 45 6.5 1.5 10 1.5 75 ns
tpLz 1.5 3.8 6.0 1.5 7.0 1.5 6.0
AC OPERATING REQUIREMENTS
54/74F 54F 74F
Ta = +25°C TA = -55°C to +125°C Ta = 0°C to +70°C
Vee=+5.0V Vee=5.0V+10% Vee =50V +10%
Symbol Parameter Min Typ Max Min Max Min Max Unit
tg(H) Setup Time, HIGH or LOW 2.0 2.0 2.0
ts(L) DptoLE 2.0 2.0 2.0 ns
th(H) Hold Time, HIGH or LOW 3.0 3.0 3.0
th(L) DntoLE 3.0 3.0 3.0
tw(H) LE Pulse Width, HIGH 6.0 6.0 6.0 ns
FAST AND LS TTL DATA
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@ MOTOROLA

OCTAL D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

The MC54/74F374 is a high-speed, low-power octal D-type flip-flop featur-
ing separate D-type inputs for each flip-flop and 3-state outputs for bus ori-
ented applications. A buffered Clock (CP) and Output Enable (OE) are com-
mon to all flip-flops.

e Edge-triggered D-Type Inputs

o Buffered Positive Edge-triggered Clock

e 3-State Outputs for Bus-Oriented Applications
e ESD > 4000 Volts

CONNECTION DIAGRAM (TOP VIEW)
Vee O7 D7 Dg Og Os Ds D4 04 CP

@ [o] [w] [7] [%] [s] [ [w] [] [7]

KN ) 3 3 O 5 1 R 2 R 1 R 1 R
Do

D¢ 04 02 Do D3 03 GND

MC54/74F374

OCTAL D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

FAST™ SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 732-03

N SUFFIX
PLASTIC

CASE 738-03
20

DW SUFFIX
o0 soic
CASE 751D-03

-

FUNCTION TABLE !
Inputs Outputs
D cp OF On ORDERING INFORMATION
MC74FXXXN  Plastic
L I L L MC74FXXXDW SOIC
X X H z
H = HIGH Voltage Level
L = LOW Voltage Level LOGIC SYMBOL
X =Don’t Care
Z = High Impedance
3 4 i ?131|4171I8
Do Dy D2 D3 D4 D5 Dg D7
1n—cep
1-q OE
Op 01 Op 03 04 Os Og O7
2 5 6 9 12 15 16 19
Voo =PIN20
GND =PIN 10
FAST AND LS TTL DATA
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MC54/74F374

FUNCTIONAL DESCRIPTION

The F374 consists of eight edge-triggered flip-flops with LOW-to-HIGH Clock (CP) transition. With the Output Enable
individual D-type inputs and 3-state true outputs. The buffered (OE) LOW, the contents of the eight flip-flops are available at

clock and buffered Output Enable are common to all flip-flops. the outputs. When the OE is HIGH, the outputs go to the high
The eight flip-flops will store the state of their individual D impedance state. Operation of the OE input does not affect the
inputs that meet the setup and hold time requirements on the state of the flip-flops.

LOGIC DIAGRAM

Do Dy Dz D3 D4 Ds Dg D7
S e & NN S O H 6 A 6 A 6 e G
CP D CP D cP D CP D CP D cP D cP D cP D
e o e ot e & e o e S e Sl
NS S S A A
Op 04 02 03 04 Os Op 07
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (uniess otherwise specified)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Volitage
VIK Input Clamp Diode Voltage -1.2 \ IIN=-18 mA Vee =MIN
VoH Output HIGH Voltage 54,74 | 24 3.3 \ loH=-3.0mA Vecc=45V
74 27 3.3 \ loH=-3.0mA Ve =475V
VoL Output LOW Voltage 0.35 0.5 \ loL=24mA Vce =MIN
lozH Output OFF Current — HIGH 50 pA | vout=27V Vee = MAX
lozL Output OFF Current — LOW -50 uA Voutr =05V Vce = MAX
iH Input HIGH Current 20 pA VIN=27 V Ve = MAX
100 HA VIN=7.0 V Ve = MAX
he Input LOW Current -0.6 mA VIN=0.5 V Vce = MAX
los Output Short Circuit Current (Note 2) -60 -150 mA Voutr=0V Ve = MAX
lccz Power Supply Current (All Outputs OFF) 55 86 mA Dp, = GND Vce = MAX
OE=45V

NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

FAST AND LS TTL DATA
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GUARANTEED OPERATING RANGES

MC54/74F374

4-176

Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 54,74 4.5 5.0 5.5 Vv
TA Operating Ambient Temperature Range 54 -55 25 125 °C

74 0 25 70
IoH Output Current — HIGH 54,74 -3.0 mA
loL Output Current — LOW 54,74 24 mA
AC CHARACTERISTICS
54/74F 54F 74F
TA =+25°C Ta =-55°C to +125°C Ta =0°C to +70°C
Voc=+5.0V Vee =50V £10% Vee=50V+10%
CL =50pF CL =50pF CL =50 pF

Symbol Parameter Min Typ Max Min Max Min Max Unit
fmax Maximum Clock Frequency 100 60 70 MHz
tPLH Propagation Delay 4.0 6.5 8.5 4.0 10.5 4.0 10 ns
tPHL CPto Op 4.0 6.5 8.5 4.0 1 4.0 10
tpzH Output Enable Time 2.0 9.0 1.5 2.0 14 2.0 125 ns
tpzL 2.0 5.8 75 2.0 10 20 8.5
tPHZ Output Disable Time 2.0 5.3 7.0 2.0 8.0 2.0 8.0 ns
tpLZ 2.0 4.3 5.5 2.0 7.5 2.0 6.5

AC OPERATING REQUIREMENTS
54/74F 54F 74F
TA = +25°C TA =-55°C to +125°C TA =0°C to +70°C
Vee=+5.0V Vee =5.0V£10% Vee=5.0V+£10%
Symbol Parameter Min Typ Max Min Max Min Max Unit
ts (H) Setup Time, HIGH or LOW 2.0 25 2.0
ts (L) Dpto CP 2.0 2.0 2.0 ns
th (H) Hold Time, HIGH or LOW 2.0 2.0 2.0
th (L) Dp to CP 20 25 20
tw (H) CP Pulse Width, 7.0 7.0 7.0 ns
tw (L) HIGH or LOW 6.0 6.0 6.0
FAST AND LS TTL DATA




@ MOTOROLA

MC74F377
OCTAL D FLIP-FLOP WITH ENABLE

The MC74F377 is a high-speed 8-Bit Register. The register consists of
eight D-Type Flip-Flops with individual D inputs and Q outputs. The common
buffered clock (CP) input loads all flip-flops simultaneously when the Enable
(E) is LOW. This device is supplied in a 20-pin package.

. ) OCTAL D FLIP-FLOP
e High Impedance NPN Base Inputs for Reduced Loading (20 pA in WITH ENABLE
HIGH and LOW States)
Ideal for Addressable Register Applications FAST™ SCHOTTKY TTL

Enable for Address and Data Synchronization Applications

Eight Edge-Triggered D Flip-Flops

Buffered Common Clock

See: MC74F373 for Transparent Latch Version
MC74F374 for 3-State Version

J SUFFIX
CERAMIC
CASE 732-03

CONNECTION DIAGRAM (TOP VIEW)
Vecc Q7 D7 Dg Q Qs D5 Dg Q CP N SUFFIX
[o] [6] [ [ [6] [ [ [6] [e] [] PLASTIC
CASE 738-03

20

-

DW SUFFIX
2 soic |
CASE 751D-03

1

3]
nN
w
=[]
(4,
(=2
~
[--]
o
5

ORDERING INFORMATION

MC74FXXXJ  Ceramic
MC74FXXXN  Plastic
MC74FXXXDW SOIC

FUNCTION TABLE
Inputs Outputs
Operating Mode cP E Dn Qp
Load “1” T | h H
Load “0" T I | L |
Hold (do nothing) T h X No Change |
X H X No Change

H = HIGH voltage level steady state; h = HIGH voltage level one setup time prior to the LOW-to-HIGH Clock transition; L = LOW voltage level steady state; | =
LOW voltage level one setup time prior to the LOW-to-HIGH clock transition; X = Don’t Care; T = LOW-to-HIGH clock transition

FAST AND LS TTL DATA
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MC74F377

FUNCTIONAL DESCRIPTION

The MC74F377 has eight edge-triggered D-type flip-flops The register is fully edge-triggered. The state of each D in-
with individual D inputs and Q outputs. The common buffered put, one setup time before the LOW-to-HIGH clock transition,
Clock (CP) input loads all flip-flops simultaneously, when the is transferred to the corresponding flip-flop’s Q output.
Enable (E) is LOW. The E input must be stable one setup time prior to the LOW-

to-HIGH clock transition for predictable operation.

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voitage 74 45 5.0 5.5 \
TA Operating Ambient Temperature Range 74 0 25 70 °C
IoH Output Current — HIGH 74 -1.0 mA
loL Output Current — LOW 74 20 mA

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \' Guaranteed Input LOW Voltage
Vik Input Clamp Diode Voltage ~1.2 v IIN=-18 mA Vce =MIN
VOH Output HIGH Voltage 25 25 v loH=-1.0mA Vecc=45V
27 | 27 Voc =475V
VoL Output LOW Voltage 035 | 05 v IoL =20 mA Vce = MIN
T3] Input HIGH Current 20 HA ViN=27 V Vce = MAX
L Input LOW Current -20 A VIN=0.5 V Vce = MAX
los Output Short Circuit Current (Note 2) —60 -150 mA Vout=0V Vce = MAX
Icc Total Supply Current IccH 55 72 mA Dn=45V,CP= T, Vce = MAX
E =GND
lccL | 70 90 mA | Dh=E=GND,CP=1

NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

AC ELECTRICAL CHARACTERISTICS

74F 74F
TA = +25°C TA =0to +70°C
Vee=+5.0V Vee =5.0V+£10%
Cp =50 pF CL =50 pF
Symbol Parameter Min Typ Max Min . Max Unit
fMAX Maximum Clock Frequency 110 120 100 MHz
tPLH Propagation Delay 4.0 6.5 8.5 4.0 10 ns
tPHL CPtoQp 4.0 7.0 9.0 4.0 10.5

FAST AND LS TTL DATA
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MC74F377
LOGIC DIAGRAM

Do D¢ Da D3 D4 Dg Dg D7
_ N L N L e L N [ e L
e

D Q D Q D Q D Q D Q D Q D Q
> CP > CP > CP > CP > CP > CP > CP

(16)]
Qo Q Q2 Q3 Q4 Qs Qs Q7

Vee=PIN20
GND = PIN 10

AC OPERATING REQUIREMENTS

4-179

74F 74F

Tp = +25°C TA = 0°C to +70°C

Vec =50V Vec =50V +10%

CL =50 pF Cp =50 pF
Symbol Parameter Min Typ Max Min Typ Max Unit
ts(H) Setup Time, HIGH or LOW 3.0 3.0 ns
ts(L) Dpto CP 3.0 3.0
th(H) Hold Time, HIGH or LOW 1.0 1.0 ns
th(L) Dpto CP 1.0 1.0
ts(H) Setup Time, HIGH or LOW 25 25 ns
ts(L) Eto CP 4.0 4.0
th(H) Hold Time, HIGH or LOW 0 0 ns
th(L) EtoCP 0 0
tw(H) Clock Pulse Width 4.0 5.0 ns
tw(L) HIGH or LOW 4.0 5.0

FAST AND LS TTL DATA
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PARALLEL D REGISTER
WITH ENABLE

The MC54/74F378 is a 6-bit register with a buffered common enable. This
device is similar to the F174 but with common Enable rather than common
Master Reset.

The F378 consists of six edge-triggered D-type flip-flops with individual D
inputs and Q outputs. The Clock (CP) and Enable (E) inputs are common to
all flip-flops.

When the E input is LOW, new data is entered into the register on the LOW-
to-HIGH transition of the CP input. When the E input is HIGH the register will
retain the present data independent of the CP input. This circuit is designed
to prevent false clocking by transitions on the E input..

6-Bit High-Speed Parallel Register

Positive Edge-Triggered D-Type Inputs

Fully Buffered Common Clock and Enable inputs

Input Clamp Diodes Limit High-Speed Termination Effects

e o o o

CONNECTION DIAGRAM (TOP VIEW)

L L] Laf L] Ls] [e] L2] Le]

E Q Dy Dy Q Dy Q GND

FUNCTION TABLE
Inputs Output
E cP Dn Qp
H a X No Change
L Ve H H
L va L L

H = HIGH Voltage Level
L = LOW Voltage Level
X = Don’t Care

Z = High impedance

MC54/74F378

PARALLEL D REGISTER
WITH ENABLE

FAST™ SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

D SUFFIX
SoIC
CASE 751B-03

ORDERING INFORMATION

MC54FXXXJ  Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

LOGIC SYMBOL
14—D
5 Qs— 15
13— D4
1 —{p Q12
3 Qsf— 10
6 — D2
Qr—7
4 =Dy
(*]] pmit]
3 —1Dg Qb 2
'€ e
9
Vcc =PIN 16
GND=PIN8

FAST AND LS TTL DATA
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MC54/74F378

LOGIC DIAGRAM

Dg Dy Do D3 Dg Dg
cP—{>0
CP D CP D CP D CP D CP D cP D
E E E E E E
Q Q Q Q Q Q
E —c{>
Qo Qq Q2 Q3 Q4 Qs
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 54,74 4.5 5.0 55 Vv
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
IoH Output Current — HIGH 54,74 -1.0 mA
loL Output Current — LOW 54,74 20 mA
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 \" Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
ViK Input Clamp Diode Voltage -1.2 v Veec=MIN, 1y =-18 mA
VoH Output HIGH Voltage 54,74 | 25 \ loL=-1.0mA Vcc =450V
74 27 v loL=~1.0mA Voc =475V
VoL Output LOW Voltage 0.5 \ loL=20mA Vce =MIN
IIH Input HIGH Current 20 uA Vcc=MAX, VIN=27V
0.1 mA | Voo =MAX, V|N=7.0V
i Input LOW Current -0.6 mA Vcec =MAX,ViN=05V
los Output Short Circuit Current (Note 2) ~60 -150 mA Vcec =MAX, Voyt=0V
Icc Power Supply Current 30 45 mA Vcc =MAX,Vcp=0V
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.

2. Not more than one output should be shorted at a time, nor for more than 1 second.

FAST AND LS TTL DATA
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MC54/74F378

AC CHARACTERISTICS )
54/74F 54F 74F

Ta = +25°C TA =-55°C to +125°C Ta =0°C to +70°C

Vee=5.0V Veec =50V +£10% Vecc=5.0V+£10%

Cp =50 pF Cp =50 pF Cp =50 pF

Symbol Parameter Min Typ Max Min Max Min Max Unit
fmax Maximum Input Frequency 80 140 80 80 MHz
tPLH Propagation Delay 3.0 5.5 75 3.0 9.5 3.0 8.5 ns
tPHL CPtoQp 35 6.0 85 35 10.5 3.5 9.5
AC OPERATING REQUIREMENTS
54/74F 54F 74F

Tp = +25°C Ta =-55°C to +125°C Ta = 0°C to +70°C

Veg=50V Ve =50V +10% Vee=5.0V+10%
Symbol Parameter Min Typ Max Min max Min Max Unit
tg(H) Setup Time, HIGH or LOW 4.0 4.0 4.0
ts(L) Dp to CP 40 4.0 4.0 ns
th(H) Hold Time, HIGH or LOW 0 0
thiL) Dp to CP 0 0 0
ts(H) Setup Time, HIGH or LOW 6.0 6.0 6.0
ts(L) EtoCP 6.0 6.0 6.0
th(H) Hold Time, HIGH or LOW 2.0 2.0 2.0 e
th(L) EtoCP 2.0 2.0 2.0
tw(H) CP Pulse Width, 4.0 4.0 4.0 ns
tw(L) HIGH or LOW 6.0 6.0 6.0

FAST AND LS TTL DATA
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MC54/74F379
QUAD PARALLEL REGISTER

The MC54/74F379 is a 4-bit register with a buffered common enable. This
device is similar to the F175 but features the common Enable rather than com-
mon Master Reset.

The F379 consists of four edge-triggered D-type flip-flops with individual

Dinputsand QandQ outputs. The Clock (CP) and Enable (E) inputs are com- QUAD PARALLEL REGISTER
mon to all flip-flops. When E is HIGH, the register will retain the present data WITH ENABLE
independent of the CP input. The Dn and E inputs can change when the clock FAST™ SCHOTTKY TTL

is in either state, provided that the recommended setup and hold times are
observed. This circuit is designed to prevent false clocking by transitions on

the E input.
e Edge-Triggered D-Type Inputs
e Buffered Positive Edge-Triggered Clock J SUFFIX
e Buffered Common Enable Input CERAMIC
e True and Complement Outputs CASE 620-09
CONNECTION DIAGRAM (TOP VIEW)
Vee Q3 63 D3 Dy Qo Q CP
[io] [is] [e] [i] [re] [iv] [o] [o] N SuFX
CASE 648-08
D SUFFIX
npAgnnEBEGEaEn soic

- CASE 751B-03
E Q Q Dp Dy Q Q GND

ORDERING INFORMATION

FUNCTION TABLE
Inputs Outputs MC54FXXXJ Cerarnuc
— — MC74FXXXN  Plastic
E CP Dn Qn Qn MC74FXXXD ~ SOIC
H va X NC NC
L e H H
LOGIC SYMBOL
L va L L H
H = HIGH Voltage Level ’__
L = LOW Voltage Level 183—D3 Q3 15
X = Don't Care o— 14
NC = No Change 12— p — 10
2 0 -
5 Dy 1
a —7
4— 0y Tb—s
1 E Q 2
—ﬂ 0 b— 3
9
Voc=PIN 16
GND=PIN8

FAST AND LS TTL DATA
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MC54/74F379

LOGIC DIAGRAM

Do Dy D2 D3
e l l 1
cP D cP D cP D cP D
E E E E
Q Q Q Q Q Q Q Q
> T T |
Q Q [ Qq Q @ Q3 Q3
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 5.5 \
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Output Current — HIGH 54,74 -1.0 mA
loL Output Current — LOW 54,74 20 mA
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \' Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -12 Vv Vec=MIN, jy=—-18 mA
VOH Output HIGH Voltage 54,74 | 25 \ loL=-1.0mA Vec=45V
74 2.7 v loL=—-1.0mA Ve =475V
VoL Output LOW Voltage 0.5 ) loL=20mA Vce =MIN
[[1¥] Input HIGH Current 20 MA Vecec=MAX, VIN=27V
0.1 mA | Voo =MAX,VN=7.0V
i Input LOW Current -0.6 mA Vce =MAX, ViN=0.5V
los Output Short Circuit Current (Note 2) -60 -150 mA Vcec =MAX, Voyt=0V
Icc Power Supply Current 28 40 mA Voo =MAX,D=E=GND,CP=_/~

NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

FAST AND LS TTL DATA
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MC54/74F379

AC CHARACTERISTICS
54/74F 54F 74F

TA = +25°C Ta =-55°C to +125°C TA = 0°C to +70°C

Vec=5.0V Vee =5.0V£10% Vec=5.0V+10%

CL =50 pF Cp =50 pF CL =50pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
fmax Maximum Clock Frequency 100 140 90 100 MHz
tpLH Propagation Delay 35 5.0 6.5 35 8.5 35 7.5 ns
tPHL CPtoQp, Qn 5.0 6.5 85 5.0 10.5 5.0 9.5

AC OPERATING REQUIREMENTS
54/74F 54F 74F

TA = +25°C Ta =-55°C to +125°C Ta = 0°C to +70°C

Vec=5.0V Vec =5.0V+10% Vee =5.0V+10%
Symbol Parameter Min Typ Max Min max Min Max Unit
ts(H) Setup Time, HIGH or LOW 3.0 3.0 3.0
ts(L) Dpto CP 3.0 3.0 3.0 ns
th(H) Hold Time, HIGH or LOW 1.0 1.0 1.0
th(L) Dp to CP 1.0 1.0 1.0
ts(H) Setup Time, HIGH or LOW 6.0 6.0 6.0
ts(L) EtoCP 6.0 6.0 6.0
th(H) Hold Time, HIGH or LOW 2.0 2.0 2.0 ne
th(L) EtoCP 2.0 2.0 2.0
tw(H) CP Pulse Width, 4.0 4.0 4.0 ) ns
tw(L) HIGH or LOW 5.0 5.0 5.0

FAST AND LS TTL DATA
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4-BIT ARITHMETIC LOGIC UNIT

The MC54/74F381 performs three arithmetic and three logic operations on
two 4-bit words, A and B. Two additional Selectinput codes force the Function
outputs LOW or HIGH. Carry Propagate and Generate outputs are provided
for use with the F182 Carry Lookahead Generator for high-speed expansion
to longer word lengths. For ripple expansion, refer to the F382 ALU data

sheet.

e Low Input Loading Minimizes Drive Requirements
Performs Six Arithmetic and Logic Functions

L J
e Selectable Low (Clear) and High (Preset) Functions
e Carry Generate and Propagate Outputs for use with

Carry Lookahead Generator

MC54/74F381

4-BIT ARITHMETIC LOGIC UNIT
FAST™ SCHOTTKY TTL

J SUFFIX
CONNECTION DIAGRAM CERAMIC
Voc A2 By A3 B3 Cn P G CASE 732-03
|20" 19” 18”17”16”15”14”13”12” 11]
~ N SUFFIX
) PLASTIC
CASE 738-03
20
1
LefleflsflallsIle ]l 7]l ]le L]
A By Ap Bp So S84 S Fgp Fy GND
DW SUFFIX
20 SOIC
LOGIC SYMBOL b CASE751D-03
(|! ‘i 1I 2| 19 18 17 16
Ag By Ay By Ag By Ag B3 ORDERING INFORMATION
15—y MC54FXXXJ ~ Ceramic
7% GP—1  vpo=PIN20 MC74FXXXN  Plastic
6—s P “ GND =PIN 10 MC74FXXXDW SOIC
5—15
Fp Fy Fp F3
8 g M1 12
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 54,74 45 5.0 5.5 \
54 -55 25 125
TA Operating Ambient Temperature Range °C
74 0 25 70
IoH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA
FAST AND LS TTL DATA
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MC54/74F381

LOGIC DIAGRAM

Please note that this diagram is provided
only for the understanding of logic
operations and should not be used to

{ propagation delays.
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MC54/74F381

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 ) IIN=-18 mA Vce =MIN
Vo Output HIGH Voltage 54,74 | 25 3.4 % loH=-1.0mA Vec=45V
74 27 3.4 A loH=-1.0mA Vcc =475V
VoL Output LOW Voltage 0.35 0.5 \ loL=20mA Vce =MIN
I Input HIGH Current 20 mA_ | ViN=27V Ve = MAX
100 uA ViIN=T7.0V
Input LOW Current )
m Sp—-S2 Inputs -0.6 mA ViN=05V VCC = MAX
Other Inputs -24 mA VIN=0.5V
los v 60 -150 | ma | voyr=ov VGG = MAX
Icc Power Supply Current 59 89 mA g?gg%:pgg%le“ Vce = MAX
NOTES:

1. For conditions such as MIN or MAX, use the appropriate value specified under guaranteed operating ranges.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

FUNCTIONAL DESCRIPTION

Signals applied to the Select inputs Sg—S2 determine the
mode of operation, as indicated in the Function Select Table.
An extensive listing of input and output levels is shown in the
Truth Table. The circuit performs the arithmetic functions for
either active-HIGH or active-LOW operands, with output lev-
els in the same convention. In the Subtract operating modes,
it is necessary to force a carry (HIGH for active-HIGH oper-

ands, LOW for active-LOW operands) into the Cp, input of the
least significant package. .

The Carry Generate (G) and Carry Propagate (P) outputs
supply input signals to the F182 carry lookahead generator for
expansion to longer word length, as shown in Figure 1. Note
that an F382 ALU is used for the most significant package.
Typical delays for Figure 1 are given in Figure 2.

FUNCTION SELECT TABLE
Select

So Sq S2 Operation
L L L Clear
H L L B Minus A
L H L A Minus B
H H L APlus B
L L H AeB
H L H A+B
L H H AB
H H H Preset

H = HIGH Voltage Level

L = LOW Voitage Level

FAST AND LS TTL DATA
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MC54/74F381

Ag-A3  Bo-B3 Ag-A7 By-By Ag-A11 Bg-Byy A12-A1s Bya-Big
4 4 4 4 /1/4 4 4 4
A B A B B A B
CN Cn Fasy Cn Fagy Cn Fasy Cn pgp Ont4 [~ Cout
VR |
F—SF G P F-SF G P F—SF G P FSF 0 OVERFLOW
SELECT Z é 8 I Y ‘f ¢ 8 I T ? ) 8 L? ? 3
73 v v v
Fo-F3 Fa-F7 Fg-Fiy Fi2-Fis
Go Po Cnyz Gi Py Cnyy Ga P2 Cpyz
Cn F182 CLA
Figure 1. 16-Bit Lookahead Carry ALU Expansion
Toward Output
Path Segment F Cn +4,0VR
AjorBjto P 7.2ns 7.2ns
Pito Cp 4 j (F182) 6.2ns 6.2ns
ChtoF 8.1ns —
ChtoCpn+4,0VR — 8.0ns
Total Delay 21.5ns 214ns
Figure 2. 16-Bit Delay Tabulation
AC CHARACTERISTICS
54/74F 54F 74F
TA = +25°C TA =-55to +125°C TA =0to +70°C
Vo =+5.0V Vee =5.0V £10% Voo =5.0V £10%
CL =50 pF Cp =50 pF CL =50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay 25 8.1 12 25 15 25 13 ns
tPHL CntoF 25 5.7 8.0 25 1 25 9.0
tPLH Propagation Delay 4.0 104 15 4.0 18 4.0 16 ns
tPHL Any AorBto Any F 35 8.2 1 35 14 35 12
tPLH Propagation 4.5 8.3 20 4.5 235 4.5 215 ns
tPHL Sito F; 4.0 8.2 13 4.0 16 4.0 14
tPLH Propagation Delay 3.0 6.4 9.0 3.0 12 3.0 10 ns
tPHL AjorBjto G 4.0 6.8 10 4.0 13 4.0 1
tPLH Propagation Delay 25 7.2 10.5 25 135 25 1.5 ns
tPHL Ajor Bjto P 35 6.5 9.5 3.5 12.5 3.5 10.5
tpLH Propagation Delay 40 7.8 12 40 15 4.0 13 ns
tPHL SjtoGorP 45 10.2 13.5 45 16.5 45 14.5
FAST AND LS TTL DATA
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MC54/74F381

OUTPUTS
F2

F3

Fq

Fo

TRUTH TABLE
INPUTS

S2

An  Bp

Cn

$1

FUNCTION

CLEAR

B MINUS A
AMINUS B
APLUSB
A®B

A+B

AB
PRESET

1 = HIGH Voltage Level
0 = LOW Voltage Level

immaterial

X=

FAST AND LS TTL DATA
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4-BIT ARITHMETIC LOGIC UNIT

The MC54/74F382 performs three arithmetic and three logic operations on
two 4-bit words, A and B. Two additional Select input codes force the Function
outputs LOW or HIGH. An Overflow output is provided for convenience in twos
complement arithmetic. A Carry output is provided for ripple expansion. For
high-speed expansion using a Carry Lookahead Generator, refer to the F381

data sheet.

Performs Six Arithmetic and Logic Functions
Selectable Low (Clear) and High (Preset) Functions
LOW Input Loading Minimizes Drive Requirements
Carry Output for Ripple Expansion

Overflow Output for Twos Complement Arithmetic

CONNECTION DIAGRAM
Vcc A2 By Az B3 Cp Cpyqg OVR F3  Fo

B nininininiminimnin
D)

Lidleflaflellslelz]ls]lo ][]

Ar By Ap By Sp Sy Sp Fp Fy GND

LOGIC SYMBOL
T i i |219181716
Ag By A1 By A2 By A3 B3
15— C,
17— 5y Cnyaf— 14
6—15 OVR|— 13
5— S
Fp Fi Fp F3

8 9 1 12

GUARANTEED OPERATING RANGES

MC54/74F382

4-BIT ARITHMETIC LOGIC UNIT
FAST™ SCHOTTKY TTL

J SUFFIX
CERAMIC

CASE 732-03
20

N SUFFIX
PLASTIC

CASE 738-03
20

1

DW SUFFIX
20 SOIC
CASE 751D-03

1

ORDERING INFORMATION

MC54FXXXJ  Ceramic
MC74FXXXN  Plastic
MC74FXXXDW SOIC

Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 54,74 4.5 5.0 5.5 \
TA Operating Ambient Temperature Range > -5 2 125 °C

74 0 25 70
IoH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA
FAST AND LS TTL DATA
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MC54/74F382

LOGIC DIAGRAM
Cp
Bo Please note that this diagram is provided
only for the understanding of logic
operations and should not be used to
It i propagation delays.
v

Dj_)D—— Fo

N
=
[T

)l o—FR
) >— Fs
B
Fas1
i | ony
oD =] 5
B OVR}Fasz
8 — Cp+4 J ONLY
$2
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MC54/74F382

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
ViK Input Clamp Diode Voltage -1.2 \ IIN=-18 MA Vee =MIN
Vo Output HIGH Voltage 54,74 | 25 34 v IoH = -1.0 mA Voo =45V
74 2.7 3.4 v IoH =-1.0 mA Voo =475V
VoL Output LOW Voltage 0.35 0.5 \ loL=20mA Vce =MIN
H Input HIGH Current 20 hA Vin=279 Ve = MAX
100 pA | vN=70V

Input LOW Current

Sp-S2 Inputs -0.6 mA
S Other Inputs -24 mA ViN=05V Vee = MAX

Cn Input -3.0 mA
los Output Short Circuit Current (Note 2) -60 -150 mA Voutr=0V Vce = MAX
Icc Power Supply Current 54 | 81 mA g?ﬁ:rqnj);f‘g;m Vee = MAX

NOTES:

1. For conditions such as MIN or MAX, use the appropriate value specified under guaranteed operating ranges.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

FUNCTIONAL DESCRIPTION

Signals applied to the Select inputs Sg—So determine the LOW for active LOW operands) into the Cp, input of the least I

mode of operation, as indicated in the Function Select Table. significant package. Ripple expansion is illustrated in Figure
An extensive listing of input and output levels is shown in the 1. The overflow output OVR is the Exclusive-OR of Cp, 4 3 and
Truth Table. The circuit performs the arithmetic functions for Cnh+4; a HIGH signal on OVR indicates overflow in twos :
either active HIGH or active LOW operands, with output levels complement operation. Typical delays for Figure 1 are given ‘
in the same convention. In the Subtract operating modes, it is in Figure 2. }

necessary to force a carry (HIGH for active HIGH operands,

FUNCTION SELECT TABLE
Select
So $1

'd
N

Operation

Clear

B Minus A
A Minus B
APlus B
A®B
A+B

AB

Preset

IGH Voltage Level L = LOW Voltage Level

IIrrIIrr
IIITIIrrCrr

L
H
L
H
L
H
L
H
H

H =

FAST AND LS TTL DATA
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MC54/74F382

Ag-A3 Bo-B3 Ag-A7 B4-By Ag-A11 Bg-Byy A12-A1s B1a-Bis
4 4 {4 zr 4 4 ,i’ 4 {4 /r 4
A, B A A B
Cin —*|C), Fa82 Ch+4 Cp Fag2 Cpt4 Cn Fag2 Cpt4 Cn Fag2 Cpt4 —> Cout
S S S S OVR — OVERFLOW
3 /I 3 /l 3 /I 3 /I 3
SELECT ~—54—4 : . 1
Fo-F3 F4-F7 Fg-F11 F12-Fis
Figure 1. 16-Bit Ripple Carry ALU Expansion
Toward Output
Path Segment F Cn +4,0VR
AjorBjtoCp 4 4 6.5ns 6.5ns
ChtoCn 44 6.3ns 6.3 ns
ChtoCn+4 6.3ns 6.3ns
CnhtoF 8.1 —
CntoCp +4,0VR — 8.0ns
Total Delay 27.2ns 271 ns
Figure 2. 16-Bit Delay Tabulation
AC CHARACTERISTICS
54/74F 54F 74F
TA = +25°C TA =-55 to +125°C Ta =010 70°C
Vee=+5.0V Vee =5.0V +10% Vece =5.0V +10%
CL =50 pF Cp =50 pF Cp =50pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay 3.0 8.1 12 3.0 15 3.0 13 ns
tpPHL ChtoFj 25 5.7 8.0 25 1 25 9.0
tPLH Propagation Delay 4.0 104 15 4.0 18 4.0 16 ns
tPHL Any AorBtoAny F 3.5 8.2 1 3.5 14 3.5 12
toLH Propagation Delay 6.0 1" 15 6.0 21 6.0 16 ns
tPHL Sjto Fj 4.0 82 | 205 40 235 4.0 21.5
tPLH Propagation Delay 3.5 6.0 8.5 3.5 1.5 3.5 9.5 ns
tPHL AjorBjtoCp 4 4 3.0 6.5 9.0 3.0 125 3.0 10.5
tPLH Propagation Delay 7.0 125 16.5 7.0 195 7.0 17.5 ns
tPHL Sjto OVRorCp 4+ 4 45 9.0 12 45 15 45 13
tPLH Propagation Delay 25 5.6 8.0 25 1 25 9.0 ns
tPHL CntoCna4 25 6.3 9.0 25 12 25 10
tPLH Propagation Delay 3.5 8.0 1 3.5 14 35 12 ns
tPHL Cnto OVR 35 71 10 35 13 35 1
tPLH Propagation Delay 6.5 1.5 15.5 6.5 185 6.5 16.5 ns
tPHL Aj or Bjto OVR 55 8.0 10.5 55 135 55 1.5
FAST AND LS TTL DATA
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MC54/74F382

TRUTH TABLE

OUTPUTS

Cn+4a

OVR

F3

F2

Fq

Fo

INPUTS

S2

An  Bp

Cn

$1

So

Function

CLEAR

B MINUS A

AMINUS B

APLUSB

A®B

A+B

AB

PRESET

HIGH Voltage Level
LOW Voltage Level

Immaterial

1=
0=
X =

FAST AND LS TTL DATA
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MC54/74F398
QUAD 2-PORT REGISTER

The MC54/74F398 is the